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Foreword

Diarrhea is among the most common health problems in children
in the developing world. Each year the dehydration that often
results from diarrhea exacts a tremendous toll: the ltves of more
than five million infants and children.

In a vicious cycle, diarrhea interacts with poor diet. It is a major
contributor to malnutrition and interferes with growth and devel-
opment. And it often coexists with other diseases, such as
measles, polio, whooping cough, tetanus, and respiratory infec-
tions. The terrible suffering that acute dehydrating diarrhea and
diarrhea-related diseases inflict on the young also affects the
quality of life of parents and that of all people in the Third World.

Recognizing the connection between such conditions and the
constraints they put on economic progress, the international
health community has joined in a global strategy to promote high-
quality, efficient, and cost-effective health care in the developing
world. The simvle but effective technology known as ORT (for oral
rehydration therapy) is at the heart of this effort.

The safet., eificacy, and low cost of ORT has been demonstrated
in more than a hundred countries. Because of the enormous
commitment of concerned groups to the problem of diarrheal
disease, hundreds of thousands of infants and children have been
saved from death by diarrheal dehydration.

In their efforts to achieve health for all, the U.S. Agency for
International Development (A.I.D.) and such multinational agen-
cles as the United Nations Children's Fund (UNICEF), the United
Nations Deve'opment Programme (UNDP), the World Health Or-
ganization (WHO), and the World Bank have joined forces to spread
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initiative. Because it promises to bring the treatment of diarrheal
infection out of the hospitals and clinics and into the homes of
every developing nation in the world, ORT represents a lrue
revolution in diarrhea therapy. Reliable data on the impact of ORT
on diarrhea mortality support the estimate made by WHO that the
technology can prevent two-thirds of deaths due to diarrheal
dehydration.

In 1983, in order (o help accelerate ORT programs, A.L.LD. spon-
sored the first International Conference on Oral Rehydration
Therapy (ICORT I), held in Washinglon in cooperation with
ICCDR.B, UNICEF and WHO. That meeting was a testimony to the
international health community's recognition of the seriousness of
diarrheal disease, and it demonstrated the value of ORT. Following
the meeting, A.1.D. nearly doubled its commitment teo the new
therapy. Between 1983 and 1985, while strengthening many
existing ORT programs and !aunching new ones, A.L.D. provided
more than $67 million to assist ORT activities around the world.

In 1985, recognizing the importance of ORT and other child
survival interventions, the United States Congress appropriated
$85milliontoA.I.D fora Child Survival Action Program to promote
ORT and immunization.

That same year, in cooperation with the sponsors of ICORT I, as
well as the World Bank and UNDP, A.L.D. sponsored a second
International Conference on Oral Rehydration Therapy (ICORT 11},
which further fccused worldwide attention on the problem of
diarrheal dehydration and the implementation of ORT programs.

Since that time, we have seen continued progress; families in
developing countries have better access to ORT, and they increas-
ingly rely on ORT when their children are attacked by diarrhea.
Health programs. too, are increasingly able to teach families how
to prevent dehydration and to integrate ORT with other child
survival interventions. It is satisfying indeed that, in cooperation
with other international organizations, A.L.D. is helping to make
ORT a basic pillar in the worldwise struggle Lo save the lives of
children and to improve their overall health.

Nyle C. Brady

Senior Assistant Administrator for
Science and Technology

U.S. Agency for

International Development



Preface

To date, more than 1,000 scientific and medical publications have
been published on the subject of oral rehydration therapy. As part
of ALD.'s Science and Technology in Development series, this
volume draws on that large body of work. At the same time, new
scientific knowledge and practical experience are being acquired at
a rapid rate. Therefore, the book also uses the latest statistics,
developments, conclusions, and plans for the future as presented
In numerous current newsletters, monographs, pamphlets, bro-
chures, speeches, conference proceedings, and unpublished news
releases, as well as other materials.

Ample documentation exists to support the conclusion, so often
cited in discussions of this remarkable therapy, that it is one of the
great discoveries of the 20th century— the most technically ad-
vanced, safe, and cost-effective way of dealing with acute dehydrat-
ing diarrhea.

Moreover, the book shares the knowledge and experience of
many of the 1,200 participants who gathered in Washington in
December 1985 to attend the successful ICORT II. During the four
days of that meeting, I heard public health administrators, health
workers, doctors, volunteers, and government representativestalk
about the many ways ORT is changing the face of health care
delivery. The partic'pants discussed the diarrheal disease process
itself and the interventions being used to control it, but they also
stressed the pivotal role of communciations and marketing tech-
niques, the need for reliable supplies of oral rehydration salts
(ORS), and the importance of political and community organiza-
tion.

o
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In addition to the sourccs mentioned above, malerial for this
book was provided by numerous individuals associated with key
groups active in carrying the ORT banner. These organizations
include, in addition to the U.S. Agency for International Develop-
ment, UNICEF, UNDP, and WHO.

The book was prepared for publication by Metrotec, Inc., Wash-
ington, D.C., under contract number DAN-1406-1-00-5096-00
with the Agency for International Development.

For reviewing its conlents before publication, I am especially
indebted to:

Robert Clay, M.P.H.

George Curlin, M.D,

Katherine Ellioit, M.D.

Willlam B. Greenough III, M.D.

Norbert Hirschhorn, M.D.

Anthony Meyer, Ph.D.

Clifford A. Pease, Jr., M.D.

Willlam Smith, Ph.D.
These persons bear no responstbility for judgments or errors of fact
in this document.

Gerald S. Snyder
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A Global Challenge: Saving
Children Through ORT

This technology can be administered in hospitals,
clinics, communities, and in homes. It is safe,
effective, and inexpensive. Most importantly, it
can save millions of lives.

— M. Peter McPherson, Administrator, Agency for
International Development, 1981-87, at ICORT II

The formulais simple: acombination of sugar, water, and mineral
salls. Yet the compound, so easily prepared, is remarkable, a
treatment recognized by doclors, nurses, and other public health
practitioners as potentially one of the most important medical
breakthroughs in the 20th century. Combined with proper feed-
ing, the technology known as Oral Rehydration Therapy (ORT)
could save the lives of 4 million children who die every year from
diarrheal dehvdration, the leading killer of children in the develop-
ing world.

Each year the troubling news and grim statistics appear in
newspapers and scientific rejjorts — compiled almost entirely from
the poor, the undemourished, and the very young:

Every minute, seven or eight children die.

One out of every ten children die before the age of five.

Asmany as 30 percent of allchildhood discases are associated
with diarrhea.

As many as 30 percent of all hospital beds are occupied by
children with diarrhea.

Thousands of children die of cholera.
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WHO estimates 744 million to 1 billion diarrheal episodes per
year in children below five years of age in Asia (excluding China),
Africa, Latin America, and the Near East.

However, ORT is dramatically reducing infant and child mortal-
ity. Inthe towns and villages throughout the developing regions of
Africa, Asla, Latin America, and the Near East, home to half of the
world’s population — about 2 billion people — this new intervention
is creating a revolution in child survival.

Oral rehydration is being promoted today in more than ninety-
five developing countries. In some nations it has brought diarrheal
mortality down by at least 40 to 50 percent. Hospital admissions
due to diarrheal disease are being significantly reduced, in many
countries by more than 50 percent. Less malnutrition among
healthy children is being reported. And both family and govern-
ment health agencies are reporting less drain on already strained
budgets.

“So Much Hope”

Far cheaper than intravenous (IV) fluids and the largely ineffective
drugs that until the late 1960s constituted the accepted treat-
1nents for diarrhea, ORT reverses dehydration in about 95 percent
of acute cases, usually within three to seven hours. Most impor-
tant, ORT is getting health care out of the hospitals and into the
villages, for, unlike IV, the essential ORT nutrients can be mixed
and administered in the home and outpatient clinics.

Though not a panacea, ORT is, in the words of the influential
British journal The Lancet, “potentially the most important medi-
cal advance this century.” UNICEF, inits 1986 State of the World's
Children report, termed the technology “"an incredibly cheap,
simple. safe, and effective method by which parents themselves,
however poor, can protect the lives and growth of their children
against one of the most common causes of child malnutrition and
child death in the modern world.” President Ronald Reagan, in a
message to ICORT II, praised the technology as holding “the
promise of so much hope to so many families that we must make
that hop= a universal reality.”

At that meeting, M. Peter McPherson, then A.1.D.’s Administra-
{or, summed up the sentiment: “This technology can be admini-
stered In hospitals, clinics, communitles, and in homes, It is safe,
effective, and inexpensive. Most importantly, it can save millions
of lives.”
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“Significant progress has been made worldwide over the past
years,” he added. “ORT is now widely recognized as appropriate
and desirable at all levels of the health system; many countries
have developed policies and plansto address the diarrhea problem;
mothers are now regarded as key to the treatment of diarrhea; and
there is agreement that integrated communication channels, such
as face-to-face contact, print, and radio and television, are neces-
sary to promote ORT messages.”

The Rationale: “Replace What Is Lost”

The human body is more than two-thirds water. In a healthy
person, at least 70 liters a day of salt-laden fluids are exchanged
(secreted and reabsorbed) across the walls of the intestines. The
brain, heart, kidney, and virtually every other vital organ depend
onthese fluids to function. Asthe body takes in the waterand salts
it needs, it loses or excretes those it does not need through urine,
stools, and sweat. Thus, the secretion and absorption rates are
kept in balance.

During “diarrhea”— the body's cleansing mechanism to flush
pathogens, toxins, and other injurious agents from the gastroin-
testinal tract— the stool excretion rate may increase by six to thirty
liters aday. Thiscreatesatremendous outpouring of water and the
accompanying electrolytes (body salts)— sodium, potassium, chlo-
ride, and bicarbonate — and impalrs the gastroiniestinal tract and
its capacity to reabsorb the fluids and electrolytes it needs.

In many efforts to explain what happens during diarrhea, an
infant or child is often compared to a pot of water containing salt
—with*“ahole in the bottom.” Within about six hours, the pot must
be refilled with salt and water before, as happens in about one-
tenth of diarrhea episodes, dehydration sets in. {See Figure 1.1.)

At first, when the loss of fluid amounts to only 2 percent of body
weight, the signs may be only thirst and scanty urine. However,
when the fluid loss reaches 4 percent, the pulse may become fast
and faintness may set in. When 6 percent of the body weight has
been lost, both blood pressure and kidney function decline.

Dr. Norbert Hirschhorn, an expert with worldwide experience in
implementing diarrheal control programs, knows too well what
happens next, when the child has lost about 10 percent of Lody
weight in fluid, and death is near:

“The child has hollow, sunken eyes: its pulse is feeble or absent;
its breathing is deep and rapid; the skin, when pinched, tends to
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Loss of elasticity

or stretchimess of the skin
Sinking in of
the fontanelle
ininfants

Little or no urine;

the urine is dark yellow
Sunken,

teatless eyes

Dry mouth
Sudden veght o

Fast,weal pulse

The .p’lvv‘y_s_lcalis;;;sofdehydrﬂmn m i]\fl1n£). Th;: main f-e:\tures are much the sm;\;: |:n c;it;er
children and adults.
Figure 1.2. The physical signs of dehydration in infancy.
Source: Dialogue on Diarrhoea, Issue No. 3, November 1980. Preventing
and Treating Diarrhoea, An Information Sheet to Help Teachers.

remain dented and inelastic; the abdomen may be distended; urine
has ceased to flow; the mouth is parched; the eyelids do not quite
shut properly: there are notears. Dry as the child may be, vomiting
and watery diarrhea persist nearly to the end.” The child may reach
this stage as little as ten to twenty hours after the onset of diarrhea,
when ORT, given early, could have stopped or slowed down the
dehydration process. (See Figure 1.2.)

There is just one thing to do. As Dr. Perla D. Santos Ocampo,
Professor and Chairperson of the University of the Philippines’
Departinent of Pediatrics, told ¢ Latin American symposium on
child health in 1984: “Just replace what is being lost. 1f we can get
this short message across, then we have succeeded.”

For infants and young children, with their higher body metabo-
lism and immature kidneys, diarrheal dehydration is always
dangerous. If the condition is not to become life-threatening — as
it does (n about 10 percent of all diarrhea episodes — rehydration
must take place, either intravenously or orally. The patient must
be treated.

Contrary to some beliefs, ORT is not a curefor diarrhea, although
it is a successful treatment. The primary goal is not the immediate
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end of the passing of liquid or watlery stools, but the early
replacement of the lost water and salts. Thediarrhea itself may run
its expected course, continuing if necessary for three to four days
or sometimes longer, until the natural defense mechanisms of the
patient have overcome the infection causing the diarrhea.

Meanwhile, the sugar in the solution will allow the intestine to
efficiently absorb the fluid and salts needed to prevent dangerous
dehydration, for ORT is based, as we shall sec, on the discovery
that glucose accelerates the absorption of essential salts and water
in the intestine.

A Low-Cost So’ution

ORT offers a simple and effective first step in the ‘reatment of
dehydration— a way of combatting a huge health problem without
buildings, operating rooms, and extensive medical training. Be-
cause the therapy does not require any of the paraphernalia or
trained personnel usually associated with intravenous therapy,
ORT's costs are low: less than 50 cents per patient in many places.
compared to at least $5 per patient for IV, according to the
estimates of the A.1.D.-sponsored PRITECH consortium that is
helping developing nations reduce infant and child mortality.

The main costs relate more to transport, distribution, and
information campaigns than to production of the ORS packets
themselves. And homemade rehydration solutions, which can be
made from ordinary household ingredients, cost even less.

In some countries, tneffective anti-diarrheal drugs consume up
to 10 percent of famtly income, while cosily visits to pharmacies,
health clinics, and hospitals tax overcrowded facilities. The
hospitals themselves may be out of reach of most people.

In addition, ORT achieves a more natural absorption of {luid than
IV and does not produce side effects, such as convulsions, that
sometimes can result from rapid vartations in the levels of fluids
and electrolytes.
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WHO compares intravenous therapy and ORT:

Intravenous Therapy
Applicable in all cases
requiring rehydration

Preventive use not feasible

Requires fixed medical care
facility

Supplies cumbersome to

deliver to rural areas

Administraticn requires
well trained personnel

Body can't toierate great
variations in fluid composition

Monitoring needed to
prevent overhydration

Requires sterile preparation
and equipment

Expensive
Trauma and chance of
infection from Intravenous

needle

Mother largely excluded
from care of child

ORT

Applicable in all cases except where
shock or severe vomiting interfere
(1 to 5 percent)

Easlly administered in every case
of diarrhea; if begun early may
prevent dehydration

Can be prepared and administered
in village and home

Packets of OR salts easily
distributed; sugar and salt already
in most homes

Can be distributed and prepared
by minimally trained village workers,
prepared by family members

Broader tolerance range, but care
in mixing still needed

Early in diarrhea, satisfaction of
thirst usually prevents overhydration

Household utensils can be used
to mix

Inexpensive

Possible risk in using contaminated
water that might not otherwise

be ingested

Mother involved in care of child

Moreover, ORT has an incalculable impact on family planning,
According to Dr. William B. Greenough IlI, former Director of the
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diarrhea-related illnesses.

What if the child vomits? Does the solution have to be made In
boiled water? Should it be given in one sitting or throughout the
day? How much should be given?

An instructor at a village training course might say, “Oral
rehydration is the most appropriate technology for the manage-
ment of infants with acute diarrhea.”

But a mother might wonder, “What does ‘appropriate’ mean?”

Others might ask, “What is ‘rehydration’?” And, “What Is meant
by ‘oral’?”

Health education programs must be launched or reinforced.
This means that trainers must be trained. Mothers must be
motivated. Attitudes and practices must be altered. Media must
be informed.

Most important, ORT must become part of a health care system,
for by itself, ORT does not equal diarrheal disease control. Other
interventions, including improving water supply and sanitation
facilities, child spacing, improving food hygiene and nutrition,
epidemic control, vitamin supplementation, and immunizations,
all complement the ORT technology.

Barriers and Challenges

Other barriers to action include rebuilding inadequate health
systems, assuring a supply of ORS, and strengthening communi-
cation within the medical profession.

What is the best way to market ORT? What is the best way to
reach semiliterate paramedics? When there is little or no radio or
other mass media, what is the best way to mount a campaign to
teach mothers how to mix a product that, if incorrectly prepared,
can cause rather than cure illness? As a social, not a commercial
product, ORT must be “sold.”

Ongoing ORT programs must be monitored and evaluated with
regard to the training of health professionals in order to confirm
that the technology is reaching a sufficiently large segment of the
targeted population and that it is effective and acceptable.

Among the questions that must be answered by health staff: How
do you mix salt and sugar solutions? At what rate should ORT be
gtven? How long should ORT be administered?
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“The task before us now,” asserts the Child Survival Action News
newsletter, “is to make this therapy as familiar and as readily
avallable to parents and health workers as aspirin.”

ORS sachets, adds UNICEF, should be as available as soap,
palteries, razor blades, or cola drinks.

The challenge is great. “There are no magic tullets or short cuts,”
asserts WHO's Director General, Dr. Halfdan Mahler. “Successful
delivery of oral rehydration therapy requires implementation of
training, supervisory, logistical and educational activities in a
manner which will ensure its long-term benefit for the population.
Proper use of ORT and application of other diarrheal control
strategies also require sound operational research — research that
is undertaxen in countries by national institutes and scientists in
collaboration with those responsible for implementation of health
services activities.”

Underlying all of these concerns, still another area, termed the
“sociology of diarrhea,” also must be examined. In a keynote
address give at an Asia regional workshop on ORT sponsored by
A.L.D. in 1985, Dr. John Rohde, one of the world's foremost experts
on diarrheal diseases, observed that a spectrum of social and
environmental factors together lead to sickness and death from
diarrhea.

“Poverty, illiteracy, demographic crowding, environmental pollu-
tion, malnutrition, all combine in what is called a ‘social synergy’
leading to tllness and death. ORT addresses only the flnal
symptoms. We must infuse into our programs an element of
comprehensiveness that addresses these valid concerns. An
eflective ORT program strategy is in fact a consumer-oriented,
behavioral change strategy that must penetrate the very beliefs
and practices of each family. The correct knowledge by mothers
leads to scientific action on their part. The knowledge of when and
where to seek further help and the cerlainty to demand it is
crucial.”

Chief among the dividends, including the saving of lives, is that
ORT is generating a new attitude among villagers, especially
women, regarding the feasibility of preserving life — particularly
the lives of children.
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From Scattered Use to Major
Breakthrough: ORT Comes of

Age

Never tn the history of medicine has so much been
done for so many with so stmple a technology and
so little expenditure.

— Mamdouh Gabr, M.D., Faculty of Medicine,
Cairo University, at ICORT II

In the high-income countries of the West, diarrhea is a symptom
that may require medical care, particularly among infants, but it
Is not a major health threat. It usually elicits no more than the
standard admonition to provide plenty of clear liquid.

Indeveloping countries, where diarrheal dehydration always has
been life-threatening, just the oppasite is true. Nothing so typifies
the vast differences between the West and the Third World as this
most common of all childhood discases.

For centuries, diarrhea has affected childzen. And for centuries
the treatment for many has becn the same: withhold food and
drink, and administer purgatives, emetics, optum, brandy, and
tannic acid enemas. Even bloodletting, calomel (mercurous chlo-
ride), and the chants of the ritual healer have been thought to be
effective.

In ancient times, on the Indian subcontinent, and in other parts
of the world, the treatment was with mineral salts, cereal, carrot
soup, or sugar and water— leading many of the physicians, nurses,
and mothers in countries who still use these remedies to claimthey
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In the 1940s, in Baltimore City hospitals and at Yale University.
while most attention still was focused on intravenous intervention,
preliminary oral rehydration studies were conducted on infants.

Treating the Dehydration Side Effects of Cholera
with IV

In 1958, when cholera broke out in Dacca, East Pakistan (now
Dhaka, Bangladesh), the local office of the International Coopcra-
tion Administration (the organization that became A.L.D. in 1961)
requested the assistance of an American team from the Naval
Medical Research Unit No. 2 in Taiwan. The ICA also started the
Pakistan-SEATO (Southeast Asia Treaty Organization) Choiera
Research Laboratory in 1960, which in 1979 became the ICDDR,B.

At the time, IV therapy was thought the only sound method for
treating cholera and other diarrheal diseases. But virtually all who
worked in the field came to recognize that only a relatively small
number of people could be served by a technique that required
distilled water and sterilized bottles, depended on tubes and
needles, took highly trained personnel to administer and monitor,
and relied on buildings, organizations, and skilled personnel that
were frequently not affordable or even available in many undevel-
oped areas.

The conclusion was inescapable: intravenous therapy could not
begin to cope with the huge problem of diarrheal diseases.

Bangladesh: A Special Place

In 1962, research at the Cholera Research Laboratory (CRL) took
the initial halting steps down the path to ORT, and Bangladesh
came to play a special role. During a period of comrmunal
hostilities, an outbreak of cholera in an overcrowded camp of
10,000 persons pressed the center into service. One-third of the
patients were given a so-called 5:4:1 intravenous solution for
rehydration— ftve grams of sodium chloride, four grams of sodium
bicarbonate, and one gram of potassium chloride in a liter of water.
The result was starting.

Azero death rate, compared to 27 percent in one of the other two
hospitals where cholera patients were taken and 47 percent in the
third, was the first evidence that one standard solution might work
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for everyone. In technical terms, the sodium provided the critical
fon present in all body fluids; the bicarbonate treated the acidosis
that occurs frequently with dehydration; and the potassium pro-
vided the critical intracellular ion related to cell functions.
These ingredients, less glucose, foreshadov.ed the mass produc-
tion of packets of a substance that could ke dissolved in water, for
that was how the IV solution was at first “manufactured.” Because
the number of victims far outstripped the facilities in the patients’
ward, a tent was constructed to handle the overflow. On a
makeshift assembly line, the dry ingredients were mixed and
packaged inrefillable glass bottles that had been donated by a U.S.
hospital, then stirred into water— the same way that years later the
more developed oral therapy ingredients would be put together.

Discovering the Role of Glucose in ORT

While reflning intravenous therapy, and during research on diar-
rhea duetocholera, scientists were experimenting on oralrehydra-
tion. When a patient drank a solution of water and salts during
diarrheal attacks, they noted, neither the water nor severai of the
essential electrolytes lost would pass through the one-cell-thick
intestinal wall. Then, as the result of years of patient work by
scientists working around the world, a fairly sinn..e method was
discovered. Basic research at Yale and elsewhere nad shown that
glucose and other solutions would stimulate the transport of salts
across membranes. In classic investigative fashion, researchers
with the Calcutta and Dhaka teams such as Tiemala Uddir Ahmad,
John Banwell, Richard Cash, Norbert Hirschhorn, Rafiqul Islam,
A.K.M. Jamiul-allam, Dilip Mahalanobis, A.M. Molla, David Nalin,
Robert Northrup, Robert Phillips, N.F. Picrce, David Sachar. R.B.
Sack, and Jim Taylor experimented using the single-cell epithelial
lining of the small bowel as the membrane. These scientists
discovered that, when glucose was added, the absorption of salt
and water was accelerated through the intestinal wall.

Somehow the bowel absorbed all four essentials— sodium, chlo-
ride, potassium, and bicarbonate— plus the water.

For energy and taste, some of the early oral rehydration solutions
had used either glucose or sucrose for the sugar. But now the
glucose was relied on not for the calories it provided, but for the
absorption of the sodium. As the glucose passed through the
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intestinal wall, it carried the sodium, chloride, and water with it.

Dr. Norbert Hirschhorn, with years of experience in Bangladesh
and with Egypt’'s National Control of Diarrheal Ciseases Program,
has observed this phenomenon: “Even while bacteria can block
sodium chloride absorption, the sugar glucose continues to stimu-
late sodium absorption. Water and other salts follow along
through osmotic and electrical forces at a rate three to ten times
greater thar o1mal salt absorption without glucose.”

Even contaminated water, it was later found, would work when
the solution was given by mouth, making it practical for villagers
with no potable, clean water or for those unable to spare the
firewood, cow dung, or other fuei needed to boil the precious liquid.
Because one of the functions of the intestinal tract is to cope with
the germs that are constantly ingested, the rehydration fluid does
not have to be sterile.

Later research showed that ORT worked with diarrhea caused
nol only by cholera but by other diseases. In 1964, Capt. RA.
Phillips, Director of NAMRU-2 in Taiwan, NAMRU-3 in Egypt and
later Director of the then Cholera Research Laboratory, published
findings that glucose-aided absorption of sodium and water occurs
in even severe cases of cholera. This vital observation, later
confirmed by other scientists in Dhaka and Calcutta, laid the
groundwork for establishing the scientific basis of ORT.

By 1968, while drugs and IV fluids still constituted the accepted
treatments for diarrhea, the first papers to detail the successes of
the oral therapy were published. At the time, most doctors still
were not taking the oral approach seriously, but {n 1969, WHO
included ORT in all its training courses, and gradually the therapy
was adopted.

What Causes Diarrhea?

Describing the complex web of factors that cause diarrhea, Dr.
Leonardo Mata recently explained the process: “Infectious enteric
agents are transmitted by ingestion of food and water contami-
nated with feces or through contact of the mouth with fingers or
utensils soiled with feces. All possible forms of transmission are
evident to the careful epidemiologist or anthropologist who works
in rural settings. Transmission involves human-to-human and
less prominently animal-to-human direct or indirect contact;
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The Standard Formulas

The same year as The Lancet's editorial, WHO launched its global
diarrheacontrol program, with the immediate objective of reducing
the high mortality caused by acute diarrheal diseases and their
associated ill effects, particularly malnutrition.

Eventually WHO and UNICEF recommended a standard package
formula. Known as oral rehydration salts (ORS), it came to consist
of the following basic ingredients per liter of water:

Sodium chloride

(common household salt) 3.5 grams
Sodium hydrogen carbonate

(sodfum bicarbonate) 2.5 grams
Potassium chloride 1.5 grams
Glucose 20.0 grams

In 1979, in a pilot study at the ICCDR,B (which gets most of its
funds from A.1.D.}, the standard formula was modified to include
30 grams of rice powder mixed in water and cooked for a few
minutes to produce a smooth liquid. In the standard proportions,
common salt, potassium, and bicarbonate were added., with
enough water tomake a liter of the solution. Inacomparisonof 124
adults and children selected for the study, the success rate was
almost the same for the rice powder group as for the sugar group.

Initially, a number of Western medical journals declined to
publish ihe results of the study. But The Lancet published them
in 1982, arid it has been recognized ever since that the rice powder
solution offers several advantages. Digestion releases the glucose
in rice slowly, whereas giving too much glucose or sucrose too
quickly can increase diarrhea.

Other ICCDR,B studies went on to bear this out, and in Decem-
ber 1983, ICCDR,B introduced the rice-based oral rehydration
solution in routine treatment at the center's hospital in Dhaka. In
1985 it was reported that rice ORS also substantially reduced
diarrhea both in severity and duration.

In 1984, In an attempt to encourage more extensive ORT use,
WHO recommended a change in the standard formula replacing
the sodium bicarbonate with trisodium citrate, dihydrate. After
seven comparative studies, it was found that the trisodium citrate
corrected acidosis— excesste acid— as quickly as the bicarbonate,
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which in a damp atmosphere reacts with the glucose, resulting in
carmelization of the powder.

According to WHO, the ORS-citrate mixture results in better
stability and longer shelf life. It consists of the following ingredi-
ents per liter of water:

Sodium chloride 3.5 grams
Trisodium citrate, dihydrate 2.9 grams
Potassium chloride 1.5 grams
Glucose, anhydrous 20.0 grams

Some pedlatriclans maintain that the formula contains too much
sodium for infants, but the risk is minimized by contirued
breastfeeding or by giving other additional fluids. Also, since 40
grams of sucrose (common sugar) equal about 20 grams of glucose,
sucrose can be used.

Homemade Solutions

Doctors generally recommend the carefully measured, prepack-
aged ORT solutions, fearing in particular that too much salt can be
dangerous, espectially for infants because their kidneys may not yet
be able to excrete an excess of sc-1ium. Too little salt does not help
rehydration, but too much salt could make an infant vomit or even
die from hypernatremia. With too little sugar or none at all, there
may be no rehydration as the salt and water pass straight through
the child's body; with too much sugar the absorption rate may
decrease sharply and perhaps dlarrhea will be aggravated.

However, despite the fact that A.1.D., UNICEF, WHO, and other
international donor groups are supplying millions of ORT packets,
the prepackaged formula is still not available in many areas of the
developing world.

In many areas, particularly remote ones, people rely on various
horne-based solutions. Such substitutes have proved effective and
offer the advantage of being available as soon as diarrhea begins.

One do-it-yourself version is simply eight tcaspoons (assuming
a teaspoon of about 5 ml) of sugar and one level teaspoon of salt in:
one liter of water. Crude or refined household sugar will do, as will
rice powder or other cereals (or soy) containing amino acids or
carbohydrate.

In Bangladesh, where salt (lobon) and molasses (gur) are avail-
able in many households, the Oral Therapy Extension Program of
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the Bangladesh Rural Advancement Comnmittee has taught mil-
llons of women how to use these ingredients. A three-finger pinch
of salt and a four-finger scoop of molasses, which also contains
some potassium and bicarbonate, are dissolved in half a “seer” (a
local measure equivalent to about half a liter) of water.

Rice-Based Solutions

Other effective home treatments are based on corn or millet or a
variety of juices, coconut water, tea, and— because rice is a staple
of (3G percent of the world's population— rice powder. In Nepal, for
example, where rice powder or flour is a traditional weaning food,
rice powder, salt, and water are mixed. Because rice contains more
calories and other nutrients than ORS, rice is seen as more of a
food. It also has been shown to produce less vomiting than the
traditional ORS solution and to reduce the volume of stool in acute
cholera and other diarrhea-related cases by 40 to 50 percent.

It Is important to note that there is a difference between rice
powder and rice water ORS. Rice powder solutions use a standard
amount of rice powder to replace the glucose in the WHO-UNICEF
formula, to maintain the correct balance of carbohydrate and
electrolytes. Rice water is also used as an early home remedy, but
because it is the liquid that is drained from rice after it is cooked,
it will result in only a small amount of fluid and is not generally
suitable for oral rehydration because it contains an insufficient
amount of salt and a variable amount of rice starch.

Dr. Majid Molla, a leading pediatrician and scientist at the
ICDDR,B, was asked by Dialogue on Diarrhea how much rice
powder ORS fluid should be given to a child with diarrhea. He
replied: “The same amount as you would give of glucose ORS
solution. This depends on the size of the child and the severity of
the diarrhea. For example, to replace what has already been lost
in a midly dehydrated child, 50 ml per kg body weight should be
given. Fora child weighing 10 kg this would be 500 ml (half a liter,
or roughly a pint) over four hours.”

Asked how long a rice ORS solution can be kept once it has been
made up, he responded: “It should be protected from contamina-
tion like any other food and drink. Our preliminary findings
suggest that it can be kept safely for about eight hours in a hot
tropical climate and up to twenty-four hours in a colder climate.”
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ORT Around the World:
Reaching Mothers, Health
Workers, and Traditional
Healers

We are at the start of possibly the greatest break-
through for the health of children in recorded
history.

—James P, Grant, Executive Director, United
Nations Children’s Fund (UNICEF), at ICORT II

The revolution in child survival is being fought in almost every
developing nation in the world. It is being waged by large
international organizations such as A.L.D., UNICEF, and WHO,
and by cooperating governments and private voluntary organiza-
tions, aswell as doctors, nurses, pharmacists, health workers, and
entire ministries of health. WHO's targeted goals for ORT promo-
tion through 1989 are shown in Figure 3.1.

But it is also being fought in the villages and neighborhoods of
the poor, by mothers, fathers, grandparents, local healers, and
shop owners—all using the wcapons thcy have at hand: a
container to measure water and a spoon device to measure sugar
and salt. In Gambia the bottle and cap from a local soft drink are
used; in Ecuador, a plastic bag; in other nations, a simple gourd,
a coconut shell, a bottle cap, a match box, even a tin can.

In Egypt. a well-known actress has helped in the cause. In
Bangladesh, teams of oral rehydration workers (ORWs) have taken






ORT Around the World » 31

the first line of defense against dehydration, indeed the only health
worker available in the home to give oral fluids when diarrhea
begins, and seek help if it persists.”

One year later, at ICORT II, UNICEF's Executive Director, James
P. Grant, described a public health care “infrastructure” involving
not just the medical worker or medical facility but the school and
radio, and even the village priest. He reminded his listeners that
in the1S50s and 1960s, people somehow overlooked the fact that
“the front line of health is the family itself.”

Traditional Healers

Next to mothers, the most important element in preventing and
treating dehydration and delivering ORT could be the practitioners
of folk religion, herbalism, and ancient remedies— those people
called traditional healers.

In rural northeastern Brazil, 76 percent of mothers seek out
traditional healers, or resadeiras, as their first source of help. A
study by AID’s PRICOR project designed to mobilize and integrate
the healers into the official health system found them meticulous
in preparing the glucose and salt solution. Each served about fifty
toone hundred households without a fee, believing it wrong to take
monetary gain for something “that comes from God.”

“They are dedicated, available 24 hours a day, 365 days a year
and display a warmth and love for their clients that could be an
example for modern medical practitioners,” the study said. “It
would appear that healers of this kind can play a very significant
role in preventing and treating dehydration. Primary health care
program managers might consider the feasibility of using tradi-
tional healers for many types of village health work.”

Reaching Doctors

Dr. Samuel W. Hynd, Minister of Health for Swaziland, recently
described a “miracle” he witnessed in his country: “We had one
packet of UNICEF oral rehydration salts which we mixed up in a
liter bottle of water. A nurse sat down with a cup and spocn to give
the fluid to the child, with the mother watching anxiously. Within
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three hours, a miracle had occurred, the child was alert, and
everyone, including myself, was very impressed. Since then, we
have seen hundreds of infants restored to health in the clinic, using
the same simple treatment and basic utensils.”

But not all doctors are so convinced. Dr. Robert Northrup has
called doctors the most important health workers needing to be
convinced about ORT, and often the most difficult. “Doctors
control the health care system in most countries. They control
where resources— money, time, manpower— are concentrated.
They control what technologies are implemented, what are ig-
nored. Without their solid support, at all levels of treatment and
administration, it is difficult to imagine an ORT program being
successful.”

Yet doctors still need to be convinced that diarrhea is an
important problem, he said. “Because of their training, their non-
representative patient population and the lack of valid statistical
data in many countries, doctors may not be aware that diarrhea is
the major preventable killer in their countries. They then must be
convinced that ORT, not IV therapy, should be the mainstay of
diarrhea management, both in hospital and in the primary health
care system.”

Why are d:ctors so reluctant to accept ORT? One reason,
Northrup suggested, is that it requires time to teach mothers,
“Doctors, particularly in private practice, donot want to spend time
talking to one mother when they could be seeing another patient
ortwo . ... They prefer to give a quick prescription, and on to the
next patient. Also, ORS is cheap. and I believe that doctors, like
patients, believe unconsciously that the usefulness of a medicine
Is directly proportisnal to its price.”

Speaking from his Egyptian experier:ce, Dr. Mamdouh Gabr
recently called for a change in medical curricula, not only to
advocate ORT but to stimulate greater interest in the effort to
mobilize the medical profession. “Western textbooks that are
commonly used by medical students and graduates in developing
countries should include a chapter on ORT. Unfortunately, since
infantile gastroenteritis is so rare in the developed world, this is
often lacking.”



























A rural Gambian mother learning to miv a household oral re

hydration solution of water. sugar, and salt. Source:
Academy for Educational Development.
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A Stanford University evaluation of the project reported: “Moth-
ers learned the importance of continued breastfeeding during
dlarrhea. More than three-quarters of the mothers used the water-
sugar-salt solution at least once during the campaign. After only
one year, Gambian mother reported that half of the diarrhea cases
in the previous 2 weeks had been treated with the solution. After
2 years, repeated use had climbed to two-thirds of the sample.”

Honduras: A Different Tune

In the different media environment of Honduras, where there are
more than a hundred radio stations {compared to Gambia's one
government station), the social marketing strategy focused on a
two-year promotion popularizing a locally produced ORS called
Litrosol.

Before the project got underway, specialists from the Academy
for Educational Development, working with the A.LLD. program
that assisted the Ministries of Health in both Gambia and Hondu-
ras. spent nine months surveying how rural women viewea diar-
rhea. One finding showed that mothers wanted a remedy for
diarrhea, not for “*dehydration,” a big, “scientific” word which they
did not easily comprehend. Thus, the initial message “Litrosol does
not cure diarrhea” proved inellective. The message “to replace the
iiguid your child loses, give vour child a glass of Litrosol every time
he has a movement™ was much more acceptable, said the Academy,
“first, because there was a clear cue; second, because the volume
prescribed carried more validity than ‘a liter a day’; and third,
because the message explained why a glass per stool was advo-
cated—to replace what was lost.”

But the successful home management of diarrhea involves more
than just Litrosol. Breastfeeding, for example, was also part of the
intensive village education prograni. To the accompaniment of soft
gultar music, a gentle radio voice urged:

Mother,

that little one who kicked your
tummy has finally arrived.

His little eyes are now looking at
you and smifing.

His little hands still have no
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strength, Mother, but they squeeze
anyway.

He, that is so tiny, depends on you
to grow, Mother

Care for your child from the
moment he’s born.

Give him your breast so he will
grow.

Give him the vigor that only your
breast can give, Mother,

This loving, caring theme, which emerged from the preliminary
village research, became the overall theme of the program, as was
also expressed in thered heart logoand gentle voice of the principal
radio spokesperson, a fictitious Dr. Salustian, or “Dr. Healthy.”

One year into the program, the recognition of Litrosol reached 93
percent, compared to zero at the start of the campaign. Almost 50
percent of the mothers reported using the packets at least once to
treat diarrhea; 94 percent of the mothers mixed the solution
correctly, almost half administered it correctly, and most impor-
tant, infant mortality from diarrheal diseases dropped by 40
percent.

Egypt: The “Solution”

As recently as 1980, as many as 150,000 Egyptian infants and
young children died annually from diarrhea-related illnesses. In
the under-three-year-old group, more than 60 percent of all deaths
were from diarrheal diseases, and most were simply from diarrheal
dehydration. Today, Egypt has become a rallying point for primary
health care, with ORT playing a major role.

Previously, where IV therapy was avallable, it was often difficult
to reach, particularly from rural areas. When children were
brought into clinics, it was often too late to save them from the
effects of dehydration.

In 1982, after a pilot study determined ihat the lives of many
thousands of children could be saved, the Government of Egypt
and A.L.D. developed the National Control of Diarrheal Diseases
Project (NCDDP). The next year, in 1983, a five-year project was
launched with the arrival of a technical assistance team from John
Snow, Inc,
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The goal was clear: reduce deaths from diarrhea by at least 25
percent— by changing the behavior ol Egyptian mothers and all
other persons, including health personnel, pharmacists, and
administrators involved with the management of diarrheal dehy-
dration programs (sce Figure 3.3).

It was an immensce social marketing task, requiring, first of all,
the adoption of a popular logo. A picture of a mother, at first
dressed in black, was redone in white and her sclemn look replaced
by a smile. A wedding band was put on her linger, the size of the
spoon she was using to feed her infant was made larger, and for the
ORTmixture a name— "The Solution™-- was selected in place of the
cumbersome “The Solution for the Treatnient of Dehydration.”

At the same time, it had to be made clear that The Solution was
not mecant to stop diarrhea but to treat the dehydration that
resulted. Su, an Egyptian Arabic word, gaffaff. which was usually
used in terms ol dryness or drought in relation to agriculture, was
selected to help separate the concepts of diarrhea and dehydration.

After the planning of TV and radio messages and poster illustra-
tions, the campaign was launched in the surnmer of 1984. The first
pilot commercials featured “Uncle Fouad,” who was a well-known
comedian named Fouad El Mohandes. Uncle Fouad, however, did
not go over as planned, particularly among physiclans, who
thought the subject matter too serious for such a figure. When a
well-known actress, Karima Mokhtar, was chosen instead, doc-
tors, nurses, pharmacists, and mothers alike approved of her role
as an advisor in the ads.

Reporting on results of the campaign, Dr. Norbert Hirschorn
wrote in the Development Communication Report:

Between early 1983 and late 1984, knowledge of ORS rose from
1.5 percent to 96 percent. Ninety-eight percent of all Egyptian
pharmacies have ORS available and it is now the leading sale ftem
(in volumej of all diarrhea-related drugs according to a survey of
300 pharmacists nationwide.

Careful documentation shows that mass edia alone in-
creased the use of ORS from one percent to nearly 70 percent of
episodes. Statistically significant mortality reductions in chil-
dren under 2 have been documented nationwide, approximating
a 50 percent drop in diarrhea-associated deaths, concoinitant
with project activities, Monitoring of all process and outcome
measures continues.

The success of the NCDP project in Egypt indicates that mass
media can help change behavior, but that all other elements of a
mass campaign must be equally well-planned and coordinated to
achieve this success.
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Figure3.3. Impactof ORTon infant deaths, Alexandria, Egypt, 1980-1984.
Source: Diarrhoeal Control Newsletter, National Council of Diarrhoeal
Diseases Project, Egypt, 1984.

Each of the campaigns outlined were different, but they shared
some important fundamental characteristics: they were marked
by strong audience orientation; they focused on a few actionable
messages; they employed intensive promotion; and they were part
of a comprehensive program.

Bringing Infant Mortality Down

In other countries around the world, attempts to reduce infant
mortality are succeeding.

Swaziland: Since 1984, when thousands of “yellow {lag” volun-
teers, hundreds of thousands of colorful mixing flyers and scores
of “Diet for Diarrhea™ and “Diarrhea Management™ posters were
called into the battle, along with the country’s traditional healers,
dozens of radio programs have been produced in a cooperative
program between the Swaziland Broadcasting System and the
Ministry of Health.
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The strategy for furmishing ORS packets and promoling the use
of a homemade sugar and sall solution was spearheaded by the
Academy for Educational Development through A.LD.’s Health-
Com project, with cooperation coming also from the Combatting
Childhood Communicable Diseases (CCCD) project.

An evaluation of the impact of these public health communica-
tions activities, conducted by the University of Pennsylvania’s
Annenberg Scliool of Conmmunications, showed that rural women
were leaming and could repeat the correct formula, helping to
bring down Swaziland’s high (133 per 1,000) infant mortality rate.

Ecuador: An active diartheal disease control program has been
in effect in Ecuador since 1977, but not until 1983, when the
government made child survival a priority, did this have the eflect
of raising ORT utilization rates. A.L.D.'s HealthCom project as-
sisted the national program.

The original Ministry of Health program to promote a standard
one-liter ORS sachet through existing health posts was expanded
to a network that included rural village voluntecrs. Plastic bags
that served as measuring tools were distributed along with the ORS
sachets. Al the same time, radio spots broadcast educational
messages that included recognition of the signs of dehydration,
while a new name. “Suero-Oral,” was adopted to identify the
product. “Nino con diarrhea debe Suero-Oral” (“A child with
diarrhea needs Suero-Oral”), said the colorful flyers.

In 1985 the program that focused on diarrheal diseascs was
expanded to include immunization, monitoring, and breastfeed-
ing, and grew from an original target population of 100,000 in three
provinces to cnibrace cight million people throughout the country.
Supporied by A.1.D., UNICEF, and PAHQ, the national program
was headed by the First Lady of Ecuador and became the first to
distribute ORS packets through its mass immunization days.

According to a Ministry of Health evaluation, 93 percent of the
mothers knew of the product, and 80 percent of users knew how
to properly measure and mix the ORS packets.

Haiti: Sinice 1980, whern a Rehydration Unit was established in
the University Hospital in Port-au-Prince, diarrhea mortality has
dropped {rom more than 30 percent to less than 1 percent.
Suddenly, in the poorest country in the Western Hemisphere, it
was being shown that ORT, and not the commonly used antidi-
arrheal preparations or antibiotics, was the most effective way to
save lives from diarrheal dehydration.

With oral rehydration declared the number one health priority,
niothers camie to the hospital to receive immediate and affordable
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care for their infants and children. Staff from cach of fificen rural
district hospitals came too, to learn how to care for patients. They
in turn took the training to rural health personnel. In a national
plan, thousands ol health workers took ORT to the people, with
packaged ORS manufactured and sold at postes de vente forls
cents per packet. Community leaders, small village stores, tradi-
tional healers, teachers, army posts, and volunteers all joined in
the effort, which was helped along by radio messages, posters,
brochures, and even the encouragement of police and military
personnel.

As knowledge of ORT spread throughout the country, increasing
to 50 percent from less than 5 percent in many rural aras, ORT
became the standard treatment for diarrhea and was used to
encourage greater emphasis on other primary health care innova-
tions, including immunization and a national program for the
detection and treatment of tuberculosis. (See Figure 3.4.)

Whert ORT Doesn't Work

ORT is not always the automatic success it may sometimes give the
impression of being. Problems with producing the GRS packets,*
incorrect instructions to mothers, errors in container size, con-
flicts with traditions and beliefs, and inadequate distribution plans
allmay contribute iothe failure of ORT to achieve eflective diarrhea
control.

For example, after a March 1986 visil to Mozambique, a country
that suffers from one of the highest mortality rates in the world for
death from diarrheal dehydration, David Werner, director of the
Hesperian Foundation, Palo Alto, Calif., reported that the
country's investment in ORT was not producing adequate results.
Citing an epidemiological study ol mortality related to diarrhea in
Mozambican children condueted in July 1985 by Dr. Ana Novoa
and a group of medical students in the city of Beira, he noted that
the mortality of children under five years of age was 36.4 peicent
and observed that “almost half of those children, or 14.7 percent
of all children under five years of age, died of diarrhea.”

*Indeed, qualily control problems in packels produced in the United
States led to the deaths of four children in a hospital in Lima, Peru, in
1986.
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Dr. Werner, whose foundation in 1985 won WHOQO's first interna-
tional award for education in primary health care, had visited
Mozambique as a consultant to the Ministry of Health and gave the
following as recasons for low ORT eflectiveness. They included
several reasons that have been cited in other countries for slow
ORT acceptance: inadequate packet supply; the common practice
of giving only one packet per case of diarrhea; popular misconcep-
tions; difficulty in supplying packets to outlying arcas; inadequate
educational component; out-of-date teaching methods; insufli-
cient consideration of people’s beliefs, traditions, and hoae reme-
dies; and an inadequate health care system, especially in remote
areas.

He cited some specific drawbacks in Mozambique: mothers often
use ORS packets for making cakes, because sodium bicarbonate
is not obtainable elsewhere; most mothers who are given packets
are not advised about when to come back to the health center,
about the danger signs of dehydration, about how to make a “home
mix," or about the fact that ORS does not stop diarrhea; some
health workers and mothers regard ORS as a medicine and give it
like a medicinal syrup or tonic— one spoonful or half a cup three
times a day: mothers do not realize that putting in enough liquid,
not stopping the diarrhea, will save the child's life; some mothers
believe that sex poisons breast milk and therefore wean children
when they need continued breastfeeding to survive episodes of
diarrhea; mothers are given too much c¢ducation on what to do
rather than understanding why; and division chiefs constantly
shilt plans and priorities.

Wemer, a biologist and former high school teacher, has sug-
gested the [ollowing approaches as appropriate and cost-efTective
to ORT in Mozambique. Some of these might be applicable to other
countries as well:

1. Creation of a Central Commiittee for Diarrhea Controt, author-
lzed to coordinate an integrated multisectoral approach to di-
arrhea control and ORT,

2. lnvolvement of the school system as a promoter of home-based
ORS, in collaboration with the local women's organization and
party organization, with support of the mass media.

3. Aprocessof “participatory research™ involving school teachers,
school children, and mothers in investigating modern and tra-
ditional diarrhea management in homes, in order to facilitiate
a study on how best to adapt ORT to different parts of the
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country. Investigation and promotion of different types of
home mixes, with emphasis on rice powder, maize powder, and
other cereal-based mixes, especilally {oi areas where sugar is
not available.

4. Development of “people-centered” educational methods and
clear, simple, well-illustrated educational materials, for use in
schools, health posts, and homes.

Other Countries

There are numerous, more positive examples that demonstrate the
potential of oral rehydration therapy.

Indonesia: About 10 million cases of diarrheal illness are
reported every year, and more than half the population has access
to ORS. The Indonesian Ministry of Health has instituted a
national Diarrhoeal Disease Control Program whose major objec-
tives are: (1) to prevent dehydration and reduce mortality related
to diarrhea through the promotion of ORT; (2) to provide early
detection and control of diarrhea epidemics; and (3) to promote
improved environmental health practices nationwide. Surveys of
twenty-seven piovinces showed a three-fold increase between
1978 and 1985 in the number of professional workers trained in
ORT and a 10 percent drop in the mortality rate due to diarrhea for
children under five (see Figure 3.5).

India: Paralleling an effort to immunize every child by 1990, a
national move against diarrheal dehydration is also taking place.
In one area of the Punjab, some 18,000 people in thirteen villages
saw their infant mortality rates halved by ORT in less than two
years; in other parts of the country, after the promotion of locally
manufactured ORS, death rates from diarrheal dehydration fell to
levels 80 percent lower than in nearby villages.

Costa Rica: Hospitals report an 80 percent drop in child deaths
from dehydration since ORT was introduced— resulting in a saving
of millions of dollars in hospital services.

Guatemala: Inone section of the country, after “health promot-
ers” began teaching mothers how to use locally made ORS packets,
child deaths were reduced by half.

Trinidad and Tobago: [n the General Hospital, Port-of-Spain,
five years after ORT replaced intravenous feeding, the mortality
rate from diarrheal infection dropped by €J percent.
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Breaking the Cycle of Illness

For at least twenty years, vaccines have been available to the poor
and isolated rural familics of developing countries. They are
inexpensive and cost-ellective. However, {or a variety of reasons,
many ol the people who need them the most fail (o use them.

Somehow, therefore. while the ancient scourges have vielded to
medical knowledge and better health practices, the children of
Asia, Aflrica, and Latin America continue to be caught in a cycle of
illness. A child's life can be saved through immunization, but the
same child can die from diarrheal dehydration: families that
cannot grow or buy enough food face death from malnutrition; and
malnutrition, in turn, erodes physical, mental, and emotional
development.

For breaking the cycle, A.1.D.'s formmer Administrator, M. Peter
McPherson, pointed to the new health technologies that can save
the lives of millions of small children— oral rehydration therapy,
immunization, improved infant feeding, and related child survival
practices. “More research needsto be done,” he urged, “but clearly
the technologies we now have need to be rapidly adopted by health
systems throughout the world. Experiences from Honduras,
Gambia, Egypt, Bangladesh, Colombia, Indonesia, and Swaziland
dermonstrate that mass media, social marketing, and strategies for
behavioral change work well when integrated into health delivery
systems.”

Treat the Child, Not the Stool

All experts agree that if ORT is to work in reducing child morbidity
and mortality, numerous basic health strategies must be employed
to ensure that once a life is saved, it stays saved. In addition to
ORT, immunization, and infant feeding, this means providing
nutrition and counscling, monitoring growth, advising mothers on
child spacing, and reaflirming the importance of breastfeeding and
better weaning practices.

A.l.D.'s Director of Health, Dr. Kenneth J. Bart, has noted that
ORT does not by itself reduce the risk of subsequent episodes of
diarrheal disease in the same child. "We are challenged not to just
integrate ORT with other health activitics, but ORT must also be
integrated at the level of the mother."



Integrating ORT with Other Health Practices * 57

Mothers, he has stressed, must care for the whole child, not
merely dehydration. "Mothers must be shown that ORT makes
sense as part of a larger plan ol improving their child’s health.”

A.LD.'s Child Survival Strategy

UNICEF has generally concentrated on the production and
supply el oral rehydration salts. WHO has focused on the training
and management of oral rehydration therapy. A.L.D. hasissuedits
Child Survival Strategy, which emphasizes the “twin engines” of
ORT and imrmunization, with lesser though significant focus on
birth spacing and a nutrition package that includes breastfeeding.
improved weaning practices, continued feeding during diaarrheal
episodes, vitamin A supplementation where appropriate, growth
monitoring, and targeted supplementary feeding to children under
three years old and pregnant women under PL-480 (Food for Peace)
Title Il where there is serious risk of malnutrition.

A.lLD.'s immunization strategy has six principal elements:

1. A primary target group of children under a year old.

2. Emphasisonvaccines to meet the needs of children and fertile-
aged women, especially measles and tetanus-toxoid.

3. Development of country-specific plans, coordinated with other
donors.

4. Major focus on larget countries to maximize health benefits
that can be obtained with available resources.

5. Emphasis on the development of institutional capacity to
sustain host-country immunization programs.

6. Continued research on vaccine development, improvements in
immunization technology, and health care delivery.

AID's Child Survival Strategy stresses utilization of the private
sectorwhere practicable and implementation of programs through
private voluntary organizations.

“Breast is Best”

Almost all discussions of diarrheal dehydration emphasize the
importance of breastfeeding. Easily digestible, a source of vitamin
A, and of high caloric value, breast milk has long been recognized
as the ideal infant food. States a special section on the subject in
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Figure 4.1. Breastfeeding and child survival: mortality between one month
and oneyear. Source: World Health Organization (based on data fromrural
Chile, 1973).

UNICEF's 1986 State of the World's Childrenreport: “Breast milk
also provides a degree of immunity to infectious discases, as well
ashavinga contraceptive effect through inhibiting ovulation.” (See
Figure 4.1.)

In Guatemala, Dr. Leonardo Mata reports that current research
indicates not only that infants grow better during the {irst months
of breastfeeding but also that pre-term and small-for-gestational-
age infants thrive if they begin at the breast from the very first days
of life.

“Carry onfeeding,” urges D¢, logue on Diurrhoea. “In communi-
ties where malnutrition is common, correct [eeding is as important
as rehydration for children who have diarrhoea.” The newsletter
is [unded by A.1.D., UNICEF, and WHO.

Reporting on a study of children in Bangladesh that compared
the normal dietary intake of children with diarrhea with that o. a
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group of matched controls, the newsletter said, “The energy intake
of the ill childrer was reduced by 40 percent, but among thosc
children who were being breastfed the energy intale from mother’s
milk showed very little decrease. This suggests that the loss of
appelite is mainly associated with supplementary foods. Breast
milk is therefore a particularly valuable nourishment for children
with diarrhoea, especially among deprived communilies where il
may be the main source of high quality protein.”

“"ORT is rehydration plus breastfeeding [or food],” Norbert
Hirschhorn has emiphaslzed.

Specifically, he notes, breastfeeding can protect the child
against diarrhea by providing free water to reduce the risk of
hyperenatremia, by supplying extra potassium, carbohydrate, and
protein to help slow diarrhea and by fumishing many other
protective and immune substances.

Weaning and Child Spacing

Dr. Richard G. Feachem, head of the Department of Tropical
Hygiene at the London School of Hygiene and Tropical Medicine,
cites evidence from: twelve countries suggesting that effective
weaning education, particularly when reinforced by radio and
othe: mass media, can improve the nutritional status of infants
and children and cut back the diarrhea death toll. “On the basis
of theoretical calculations,” he reports, “it is estimated that wean-
ing education can reduce diarrhea mortality rates by 2 to 12
percent in children under 5 years of age.”

Adds UNICEF: “For babies who breastfeed, the weaning period
is the time of greatest dangerto health and life. Lik~ breastfeeding,
good weaning makes heavy demands of the mother; but knowing
when and how to wean a child could drastically reduce child
malnutrition in the developing world.”

The process by which a child becomes accustomed to semi-
liquid and solid foods will vary according to family circumstances.
According to Dr. Michael Gurney, a WHO nutritional expert, “Good
hygiene is essential in preparing weaning foods and keeping them
well until the next feed. But it is difficult to feed a baby five or more
uncontaminated meals a day when the mother can only afford to
light the kitchen fire once. Local technologies need to be used to
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resolve the problem.” (See Figure 4.2).

Like weaning, child spacing, which involves the length of
intervals between births, is also related to malnutrition, morbidity,
and mortality. Mothers and Children, a publication of the American
Public Health Association, published by the Clearinghouse on
Infant Feeding and Maternal Nutrition, reports that new studies in
Candalaria, Colombia, have shown that as the number of children
in the family increases, the per capita expenditures on food
decrease.

“When families of similar socioeconomic status with two adults
and two children were compared with four children, one study
found nearly a 500-calorie difference in food consumption. Where
increases in family size are associated with decreases in food
expenditures and food consumption it is evident that increasing
spacing betwen births will ensure more food availability for chil-
dren.” Blirth spacing also has an impact on breastfeeding dura-
tion, the newsletter observes. Citing a study in Senegal, in which
one-third of all children were weaned because of a new pregnancy,
Mothers arid Chidren noted: “Mortality was much higher among
thuse weaned too early, and the probability of death within one year
following weaning increased by 50-150 percent.”

Immunization is being used to address the six major infectious
diseases, and it could play an important role in the fight against
diarrhea (See Figure 4.3.)

Measles, a significant cause of diarrhea and malnutrition. A
1984 article in Dialogue on Diarrhoea noted the relationship
between measles and diarrhea and stated: “It has been estimated
that between 6.4 and 25.6 percent of diarrhoea deaths could be
prevented by measles immunization.”

Whooping Cough (pertussis), an acute infection of the respira-
tory tract. Children under five months old are most susceptible to
the disease, which can lead to death through pneumonia.

Tetanus, particularly dangerous to newborns. During the first
few weeks of life, about 85 percent of unireated babies die.

Poliomyelitis, virtually eliminated in developed countries
through the use of vaccines. It still cripples more than 250,000
children a year.

Tuberculosis, which takes the lives of about 30,000 children
under the age of five each year, TB meningitis is blamed for two-
thirds of the deaths to young children.

Diphtheria, which can begin as an acute infection of the throat
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emphasizes, means getting mothers to become concerned enough
about growth to demand it. It is “the nervous system of individual
health care,” a strategy for reinforcing appropriate feeding behav-
for.

“We must insist that we define growth monitoring first as
measuring the growth by objective means, second recording it in
a manner which is visible and comprehensible by all persons
involved, third by cornmunicating it effectively to the mother, and
finally by followup feeding. All are necessary (o make growth
monitoring effective. By making the result of proper feeding
perceptible, both when the child is well and particularly during and
following acute diarrhea, growth monitoring can stimulate further
action on the part of the mother.”

Mostimportant, he adds, the resolution of diarrhea, with growth
monitoring as just one part of the strategy, requires “a truly broad-
based approach, spanning the care of patients, effective health
education, involvement of the mothers in the understanding of the
care of their child, community action, mobilization of resources,
environmental improvements, management, and supervisory and
evaluation functions extending to the entire community.” (Sce
Figurc 4.4.)

Some Examples of ORT/Primary Health Care
Integration

The interventions we have mentioned may vary from country to
country, with different interventions appropriate in different lo-
cales. In some countries, for example, diarrheal control activities
have had to be delayed so that an immunization program could be
carried out. Because ORT has been accepted much later as an
intervention than immuunization, it faces more hurdles, particu-
larly since it often displaces traditional remedies.

National CCD programs are in place in ninety-five countries,
including more than 72 percent of all developing countries. The
following examples are typical of the way ORT is being integrated
into the health programs of developing nations.

Thailand: In 1977, Thailand launched a health program that
called on the residents of the country’s 56.000 villages themselves
to improve the country’s health standards. Over a five-day period,
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in a still-continuing effort, villagers are trained as village health
communicators (VHCs) in matters of health, nutriiion, and hy-
giene. Selected VHCs receive additional traaining and are desig-
nated as village health volunteers (VHVs) to work closely with
health centers and hospitals in programs of immunization, growth
monitoring, nutrition, family planning, and oral rehydration serv-
ices.

Backed by a national communications effort that includes TV,
radio, posters, and leaflets, the VHCs are bringing ORT to the
mothers of children under five.

Somalia: When cholera broke out in the town of Ganet in
northwest Somalla in 1985, health care personnel who were
already trained in ORT worked day and night with the townspeople
to hall the spread of the disease. Stepping up a health care
program that was already in effect, the government then increased
its efforts to get mothers to register every child under five. The
effort involved community meetings, training courses, broadcasts
on radio and TV, loudspeaker announcements, and even the
distribution of car bumper stickers to boost awareness of the
vacciaation centers. The effort, still underway, is designed to
immunize every child in the country.

Nigeria: Market places, schools, churches, mosques, and town
halls have been used as makeshift vaccination centers in an effort
supported by the government and aided by Rotary International,
the Paediatrics Association ol Nigeria, the National Association of
Nurses and Midwives, and the National Council of Women'’s
Societies. Vaccination is being encouraged, along with an effort to
promote ORT to halt the deaths of hundreds of children who perish
each day from diarrheal dehydration. When an oral rehydration
unit was opened at Children’s Hospital in Lagos, only three
children died during the first six months— compared to an average
nineteen deaths a month from the same cause throughout 1984.
Similar units are planned for every area in the country.

“Be Quick, But Don’t Hurry"

Dr. Halfdan Mahler, WHO's Director General, has cautioned that
where campaign approaches strengthen the health care system,
contribute to sustained improvements in coverage, and provide a
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basis for other health interventions, they are promising. However,
he cautions, without adequate medium and long-term planning,
such “crusades” may weaken the system, raisc expectations, and
detract from both other priority interventtons and primary health
care itself.

Whatever approach is taken, Mahler advises, there should be a
strong degree of “positive impatience.” Quoting the great football
coach Vince Lombardi, he said at a meeting during ICORT 11, “Be
quick, but don't h.urry.”
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Prevention: Better than Cure

Member states will assume a commitment to bring
about a substantini improvement in the standards
and levels of drinking water supply and sanitation
by the year 1990.

— Proclamation of the United Nations Interna-
tional Drinking Water Supply and Sanitation
Decade, 1981-1990

Halfway through the International Drinking Water Supply and
Sanitation Decade (IDWSSD), there are indications of progress in
most, if not all, developing nations. According to the UN Develop-
ment Programme (UNDP), some 345 million Third World people,
most in rural areas, have gained access to saf< drinking water and
about 140 million children and adults are now taking advantage of
improved waste disposal facilities, thus reducing considerably the
incidence of diarrheal infections.

But the task ahead remains formidable, for more than a billion
people in the developing world still remain without safe water,
almost 2 billion people exist without adequate sanitation, and
water-related diseases and conditions, including diarrhea, are
taking more than 20 million lives each year.

The ICWSSD was launched by the United Nations General
Assembly on November 10, 1980. Its basic principle was: “People
cannot achieve a quality of life consistent with human dignity
unless they have access to safe drinking water and sanitation
facilities.” The decade's goal was “clean water and adequate
sanitation forallby the yez: 1990.” At a special meeting during the
Assembly’s 35th session, it was stated that during this i{nterna-
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tional education and action campaign member states should
assume a commitment to improve the standards and levels of
services in drinking water supply and sanitation— a plea to which
today one hundred developing country governments, twelve
United Nations system organizations, and dozens of nongovern-
mental organizations are now responding.

Water and Diarrheal Diseases

To a major extent, diarrheal diseases are the result of unsafe water
and inadequate sanitation, which together are believed respon-
sible for 80 percent of all human illness and disease. “Lack of
adequate, sale water, lack of protection from human excreta,
contaminated food, filth, and flies—all promote diarrhea,” as
A.LD.s F. Eugene McJunkin puts il in his comprehensive book,
Water and Human Health.

Diarrhea, which frequently is caused by organisms in the water
supply, interacts with malnutrition. Malnutrition, in turn, {s made
worse by a lack of hygicnic drinking water. Water that leaves the
body— in urine and perspiration— must be replaced in the form of
food and drink.

Adequate sanitation factlities and practices also play a vital role
in the improvement of health, with water needed for bathing,
washing clothes, cooking, and other hygieniz purposes.

When combined, according to UNICEF, proper access to both
safe drinking water and adequate sanitatior: faciiities could cut
infant mortality in half in the developing world.

“Water? Wheirc DUc I Get It?”

While ORT can prevent death from diarrheal dehydration, it cannot
stop the transmission of diarrheal infections. Better environ-
mental conditions, particularly pure water, can. But while most
Westerners take good quality water for granted, basic sanitation
and potable water are still rare in many developing countries.
For decades, unsanitary conditions have been common
throughout the Third World. In a typical scenario a latrine may be
tound situated by the side of a river used for bathing, washing
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1. Worker exposed to 2. Does not wash hands 3. Diseasa Is lransmilted
contaminated soil belore eating

Figure 5.2. Transmission of water-washed diseases. Source: A.LD.

Health Education: “Clean Water for All,"" Agreat dealof research
has been devoted to the micro-organisms that cause diarrheal
diseases. There is general agreement, however, that to a large
extent diarrhea-causing infections spread from feces to food,
usually on human hands, and that basic sanitary practices would
go a long way toward interrupting the spread.

In the Third World, it is estimated, three-quarters of all illnesses
are associated with unsafe excreta disposal, poor hygiene, and
insufficient or poor quality water supplies. In many countries,
therefore, programs to improve the quality of water supplies and
the standards of personal hygicne contain advice on diarrhea
prevention. (See Figure 5.4.)

The Voluntary Health Association of India (VHAI) suggests a six-
step approach. It is typical of diarrhea prevention advice given by
health workers {o mothers:

1. When your child is four months old, start giving her por-
ridge. By the time she is six months old, she should be
having at least four meals a day besides your breast milk.
Mixed food is better than just one kind. Add some fruits and
vegetables to your child's food.

2. Always keep food and drinking water covered. Keep spectal
pots only for drinking water. Nevcr put your hand into the
water pot. Keep flies away from the food.

3. Keep that place clean from where you get your drinjung
water. Even ponds, lakes, and rivers that look clean may
cause diarrhea. Keep animals away from the place where
you get your water. See that thera is a fence around the
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Figure 5.4. Individual preventive measures. Source: A.LD.

4. Do not let anyone pass stools, spit, or throw garbage near

the place where people get their drinking water.

5. Wash your hands well after passing stool and also after

cleaning your child who has had a stool.

6. Cutyournails short and keep them clean. Wash your hands

before feeding the children.

Other hygiene advice is offered in other public health education
programs. (See Figure 5.5.) The “Water for the World” educational
materials, for example, were produced by the National Demonstra-
tion Water Project, Institute for Rural Water, and National Environ-
mental Health Association. The basic tips they offer are typical of
advice contained in the hygiene educational programs of numer-
ous Third World countries:

1. Build latrines at least 15 meters from any water supply or
household.

2. Locale latrines downhill from any water source.

3. Do not excavatle pits in the water table.

4. Make sure that all latrines are sanitary, with a concrete floor,
and cover the hole through the floor when the latrine is not in
use.

5. Accuslom people to use latrines.

6. Provide for a safe supply of water for the community.

7. Cap springs to prevent their contamination.
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Easy access to water ts a major problem in drought-stricken Uganda. The
restoration of hand-pumped boreholes is an urgent need since reliance on
other sources—even if readily available--raises the incidence of water-
bome diseases. Source: UNICEF. Photo: Arild Vollan.

8. Treat water where wells and springs are not protected or where
surface water sources are used.

9. Wash fruits and vegetables before eating them.

10. Keep the house clean by sweeping it daily.

11. Dispose of all garbage correctly.

12. Train food Landlers to wash their hands and to follow other
rules of personal hygiene.

13. Eat well,
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New Directions: Promises for
the Future

A "Super-ORS" which visibly helped to reduce the
diarrhoea and vomiting as well as invisibly pre-
venting dehydration would . . . be a more market-
able as well as a more effective therapy.

— 1987 State of the World's Children

For more than a decade, ORS has been used in treatment,
successfully rehydrating some 90 percent of patients sullering
from acute diarrhea. While the basic breakthrough has been
accomplished, a major effort is being focused on improving the
solutions. Because the present ORS formulations (including the
one containing trisodium citrate) do not reduce the volume,
frequency, or duration of dlarrhea, scientists are working on a new
ORS formula—a “Super-ORS" that would enhance the absorption
of sodium from the small intestine and slow down dfarrhea during
rehydration.

Super-ORS is just one of a number of exciting new technologies
being hailed as promising interventions against diarrheal disease.
Other areas under study are improved vaccines— including new
cholera vaccines now being tested in the field—that promise to
reduce further the diarrhea mortality rate, and genetic engineer-
ing techniques for controlling viruses, bacteria, and parasites.
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Super-ORS is based on the application of water-soluble organic
molecules and substances— such as neutral amino acids, dipep-
tides, tripeptides of neutral amino acids, D-hexoses, nutrients,
starch, and other proteins or cereal-based rehydrating {luids— to
regular ORS in order to improve the cflicacy of the sclution in the
small intestine. The goals are to: (1) reduce the volume, frequency,
and duration of the diarrhea; (2) minimize treatment failure by
niore effectively correcting dehydration and maintaining hydra-
tion; and {3) provide nutritional benefits. According to Dr. Dilip
Mahalanabis of the World Health Organization in Geneva:

It has been hypothesized that optimum exploitation of this phe-
nomenon could lead to the development of an improved ORS
formulation that would not only successfully replace the deficit of
salts and water in diarrhea, but also actively induce the reabsorp-
tion of endogenous intestinal secretion and thus reduce the volume
and duration of diarrher—that is, acl as an absorption-promoting
anti-diarrheal drug.

Around the world, five principal Super-ORS formulas are belng
tried: four contain a starch, a peptide, and a dipeptide in different
combinations, and the fifth is a cereal-based formula. At the same
time, scientists are trying a protein-rich legume, the mung bean,
in an effort to enhance the absorption of sodium and water in the
small intestine.

Rice and Oth:r Food-Based ORS

Another kind of Super-ORS, one providing even more calories than
the standard Super-ORS cuitently being developed, takes advan-
tage of the starches and proteins in cereals. This is a formula that
works because in the intestinal tract the digestive processes break
down the starches an proteins to release those organic solutes—
glucose, amino acids, ind peptides— that enhance the absorption
of sodium and watcr.

A recent report ol a study carried out during an epidemic of
cholera in Bangladesh between December 1982 and March 1983
showed thal, even under epideniic conditions or In cholera-like
diarrhea, the glucose or sucrose component of oral rehydration
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solutions can be replaced by rice powder with improved results.
“Glucose and sucrose are manufactured products which are costly
and not always available in countries where diarrhoeal diseases
are a problem,” the report pointed out. “Rice, astaple food in many
of these countries, reduces the fluid requirements when used in
ORS and also provides increased nutrition even in the acute stage
of illness.”

Further documenting the effectiveness of a rice-based solution,
Mahalanabis described fairly recent advances against diarrheal
diseases to an international gathering in Saltsojobaden, Sweden,
in June 1985: “It was demonstrated using retrospective controls
that a rice powder-based ORS was as effective as sucrose-based
ORS in adults and older children with cholera.” He cited a
subsequent controlled clinical trial in infants and small children
(three months to five years of age) with non-cholera diarrhea. “It
was demonstrated that ORS containing cooked rice powder could
significantly reduce the volume (by 49 percent) and the duration
(by 30 percent) of diarrhea.”

A subsequent clinical trial found that rice powder could reduce
the volume of diarrhea stool in acults and children by 28 percent
and 24 percent, respectively, and the quantity of ORS required by
27 percent and 30 percent.

Many other experts join in praising the cereal-based ORS
studies. Explaining the effectiveness of starch in the search for a
new formula, Dr. John Rohde has explained:

“Starch molecules string long chains of glucose together to make
them less osmotically active, overcoming the restraint that we
should not exceed two percent glucose or four percent sucrose in a
solution because of its osmotic effect. But the intestine’s ability to
absorb carbohydrate is almost completely intact in all cases of
diarrhea studied, and slarch molecules are an excellent way of
delivering it. Furthermore, starch is generally available in every
human diet from tubers to cereals while sometimes sugar is
considered a luxury and not so widely available.”

Dr. Michael Merson notes that both the chemical and cereal
categories have already proven their effectiveness. Merson has
observed that (he cereal-based ORS has already been shown in
limited clinical studies to reduce diarrhea considerably—by as
much as 50 percent. The cereals or legumes have a maximum
effect of around 40 to 50 percent. With further research, cereal-
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based ORS, in the right combination witl: proteins and dipeptides,
may increase that percentage (o 70 percent.,

In Bangladesh, where rice powder ORS is being encouraged
instead of sugar or glucose, experiments are being carried out
using wheat, maize, millet, and sorghum and potato, “It issull too
early to reconunend any ol these.” says the ICDDR,B's Dr. Majid
Molla, “but we are very conlident that, in many countries, rice-
powder ORS is the most elfective and appropriate treatment for
diarrhea.” A.LD. sources say more research is needed belore
conclusions are made.

Ultimately, however, many considerations will play a part (r the
distribution of any new ORS. Packaging technologies will be a
factor, for instance, as will be the availability of rice. Although
studies or rice-based and glycine-based ORS have shown a reduc-
tion of as much as 30 percent in the duration of diarrhea, rice is
not universally obtainable.

Other questions remain. For example: How long will it take the
mix to ferment? I 1t is not leng, say as little as lour hours, should
the family be asked to make up the solution every few hours? Will
they have enough fuel to do this? In addition, more information
must be gathered on the need for cooking rice powder before use,
on the use of rice-powder ORS in infants under three months of
age, and on the effects ol bacteria overgrowth. Some physlicians
remain reluctant 1o recommend any cereal-based ORS, associat-
ing them with allergic, immunological, and digestive problems.

New and Improved Vaccines

A decade ago, it was not possible to isolate bacterial or viral
pathogens from most patients with acute diarrhea, leaving doctors
only to wonder about the cause of diarrhea. With the development
of electron microscopy, however, it became possible to look for
viruses that would not grow incell culture. Inthis way, at least five
new groups ol diarrhea viruses have been identificd: Norwalk
viruses, rotaviruses, enteric adenoviruses, astroviruses, and coro-
naviruses. All are believed to infect and destroy the outer layer of
celis lining the small intestine, which, in turn, causes the loss of
fluid and clectrolytes that results in diarrhea.

Today, it is generally agreed that viruses, rather than bacteria,
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“The mother is the h:jhest level health worker—not in traintng or in
qualifications but in time and love, in the special kncwledge of her own
children, in the breadth of integrated services she provides, and in the
permanent presence she brings to her child's life.”
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cause most ol the acute infectious diarrhea in young children.
Statistics vary from year to year and place to place, but many
hospital-based studies have shown that as many as 50 or 60
percent of acute diarrhea cases are caused by rotaviruses, These
very infectious viruses, which spread mainly through fecal or oral
contamination, occur mainly in the winter in countries with cold
winters. But in other countries, where there 1s little variation in
temperature, the same infections occur throughout the year.

New rotavirus vaccines are currently under developnient and
are being given field trials. The possibility of developing a vaccine
to prevent rotavirus inlections has been enhanced by the isolation
of rotaviruses in tissue culture and the identification of new kinds
of rotaviruses.

According to Dr. Richard Feacham, rotaviruses niay be respon-
sible for about 6 percent of all dlarrhea episodes and 20 percent of
all diarrhea deaths in children under the age of five. “A rotavirus
vaccination program that achieves a 60 percent coverage of
children by an average age of six months with a vaccine having 80
percent efficacy might reduce the diarrhea morbidity rate by 2.4
percent and the diarrhea mortality rate by 7.7 percent among
children under five years of age.”

Looking ahead to the day when a rotavirus vaccine is available,
scientists suggest that it could be added to existing vaccination
programs for as little as two dollars per child. Feachem reports:
“Assuming an annual diarrhea morbidity rate and mortality rate of
22 and }.4, respectively, per 100 children under 5 years of age, the
cost-effectiveness of rotavirus inununization would be $5 perdiar-
rhea episode averted and $220 per diarrhea death averted among
children under 5 years of age.”

To date, scientists have identifled four serotypes of rotaviruses.
But research s continuing into the question of whether tnfection
with one serotype immunizes children against infection with other
serotypes. States Dr. Ruth Bishop of the Department of Gastroen-
terology at the Melbourne, Australia, Roval Children's Hospital:
“The most exciting recent development occurred when Japanese
rescarch workers succeeded in growing human rotaviruses in cell
culture. This will make it possible to grow and compare rotavirus
strains from many different countries.”

Dr. Bishop, who ten years ago first described rotaviruses in The
Lancet, says rolavirus infections can occur at any age but are most
severe in children six to fourteen months old. Antibodies received
from mothers, particularly in breast milk, she says, prolect most
babies at birth from severe rotavirus disease.
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Among other viruses, the milder Norwalk group viruses are a
common cause of diarrhea but do not account for high mortality.
The astroviruses also are believed responsible for only mild diar-
rhea. Enteric adenoviruses are currently being tested in Sweden
to determine how common they are in Third World countries. And
coronaviruses, which are believed to be an important cause ol
diarrhea, are still undergoing preliminary research.

Before any type of diarrhea vaccine is marketed, it should be
noted. several years of field trials will have to be carried out. This
leaves the simple, low-cost, and highly effective oral rehydration
techinique to deal with all forms of acute infectious diarrhea.

Genetic Engineering

Gene splicing, or recombinant DNA (deoxyribonucleic acid), which
modifies the hereditary characteristics of a living creature by
transplanting foreign genes, opens vast possibilities for the attack
on diarrheal discases.

Among many physicians and sclentists looking toward this
technique, Dr. Willlam Greenough 111, the former ICDDR,B direc-
tor, has pointed to the possibility of developing an oral vaccine from
live, genetically engineered “organisms” or from nonliving compo-
nents. “We now have the means— genetic engineering— of control-
ling the viruses, bacteria and parasites that cause the diseases.
The ICDDR,B is developing competency in microbial genetics and
thus i nproving its ability to study living oral vaccine strains.
That", why we're encouraged by the successful development of a
very highly effective oral vaccine against typhoid. We aiso have the
ability to test the eflectiveness of other interventions in the
household environment.”

According to Dr. Thomas H. Flewett of the Regional Virus
Laboratory in East Birmingham Hospital, England, genelic engi-
neering techniques open up new possibilitics for making vaccines:

Rotavirus antigen could be implanted in common bacteria which
normally colonize the small bowel and they would reproduce the
antigen and in this way imnmunize the patient. Alternatively, the
strain of typhoid bacillus, Ty21a, used In the new anti-typhoid
vaccine might carry the rotavirus antigen. The effectiveness of such
vaccines is uncertain. The technology to make the experiment does,
however, now exist.
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Measles Immunization

The known interaction of measles and diarrhea has led scientists
tospeculate whether immunity to measles would have a significant
effect on the control of diarrheal diseases. This, in turn, hasled to
a call for greater measles immunization campaigns. In some
developing countries, measles has almost been eradicated by
vaccines. But measles immunization has yet to become a major
priority In campaigns to wipe out diarrhea.

According to Drs. M. and V.I. Mathan of the Christian Medical
College Hospital in Vellore, India, “Assuming five million deaths
each year due to diarrhea among preschool children in the
developing world, this estimate suggests that between 60,000 and
1 250,000 diarrhea deaths a year could be prevented by an
effective measles immunization campaign. Clinical experience
suggests that the cases that would benefit most from this are the
children who develop severe diarrhea and, possibly, diarrhea
associated with invasive organisms.”

Writing in Dialogue on Diarrhoea, the doctors contend that a
major constraint for the control of diarrheal diseases among
children in developing countries is the prohibitive cost— taking
into consideration the overall cost of improved sanitation and
water supplies, better nutrition, and health education. “Most
clinicians who have experience with acute diarrhea in developing
countries feel that measles immunization would be a useful
tmmediate weapon at a comparatively trivial cost,” they write.
Calling for well-controlled field trials, they present the possibility
that more effective and widespread measles immunization could in
the future dramatically alter the diarrhea mortaiity and morbidity
picture.

Vitamin A

While it is well known that vitamin A prevents nutritional blind-
ness, there is some evidence that vitamin A deficiency predisposes
children to more frequent or severe episodes of diarrhea. Where
vitamin A deficiency is common among children, therefore, it may
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present, the major hurdle to ellective diarrheal rehydration is the
lack of understanding, by family members and physicians, that
ORT is the best known strategy for child survival.

Addressing the issue of [uture directions at the closing session
of ICORT II, A.l.D.’s Director of Health, Dr. Kenneth J. Bart, spoke
of the promises of the future:

The next several years will bring affirmation of methods toensure
effective usage of home prepared ORT. We will see the development
and use of new and innovative channels of communication with
mothers, those traditionally disenfranchised, even in the remotest
areas, reinforcing appropriate responses when diarrhea occurs and
teaching correct use of ORT.

We will see the increasing recognition and acceptance of the
importance of the role of mothers as central figures in ensuring the
survival of their children— through home prepared ORT, through
mother retalned weight and tmmunization records, which will
indicate her appropriate responses, and through breastfeeding and
improved weaning foods, and through child spacing.

We will begin to see the widespread use of measles vaccine which
will have a major salutory effect on the morbidity and mortality due
to measles assoclated diarrhea.

We will see the testing of vaccines for shigella, typhoid, rotavirus
and cholera, and the development of a new generatlon of vaccines
through genetic engineering and protein synthesis techniques,
scme of which may be available in the next decade.

We will begin to see the accumulated effect of a decade of
investment in water and sanitation projects and will rediscover and
apain reaflirm the necessity to invest in primary prevention.
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Organizations Active in ORT

Numerous international and national organizations, including
many governmen(: - and private agencies and groups, are active
in the promotion oi information on diarrheal disorders and ORT.
The following is a partial list {alphabetically arranged).

Academy for Educational Development (AED), 1255 23rd St.,
N.W., Washington, D.C., 20007. AED is a nonprofit service or-
ganization under contract to A.LD. to provide technical direc-
tion and assistance in health communicatiouns.

Agency for International Development (A.I.D.), Office of Health,
Bureau for Science and Technology, Washington, D.C. 20523.
The Agency coordinates U.S. foreign assistance efforts and has
provided technical consultant support and support for meet-
ings, workshops, and special projects to disseminate ORT. It
helps fund many of the other organizations listed here.

American Public Health Association (APHA), Clearinghouse on
Infant Feeding and Maternal Nutrition, 1015 15th St., NW.,
Washington, D.C. 20005. Publishes Mothers and Children, a
newsletter about infant feeding and maternal nutrition, three
times a year.

Appropriate Health Resources and Technologies Action Group
(AHRTAG), 85 Marylebone High St., London W1M 3DE, Eng-
land. Publishes a quarterly newsletter, Dialogue on Diarrhoea,
in English, French, Spanish, Portuguese, and Arabic, on all
aspects of prevention and control of diarrheal disease.

Diarrheal Diseases Research and Rehydration Center (PDRRC),
20A Gamal El Din Aboul Mehassen St., Garden City, Cairo,
Egypt. Publishes Diarrhea Control newsletter twice a year.



92 e Oral Relwydration Therapy

Hesperian Foundation, P.O. Box 1692, Palo Alto, California
94302. Supporis a network of independent village ceniers
covering 5,000 square miles of rural Mexico. Its village health
care manual, Where There s No Doctor, has been used as a
handbook and training manual by rural health programs in
more than 100 countries.

International Centre for Diarrhoeal Diseases Rescarch, Bangla-
desh (ICCDDR,B), P.O. Box 128, Dhaka, Bangladesh. Con-
ducts research on all aspects of diarrheal disease; publishes
Glimpse eight times a year and the Journal of Diarrheal Dis-
eases Research four times a year.

International Nursing Services Association (INSA), Atlanta, Geor-
gla. A puppet show play produced by INSA is being performed
by the Girl Scouts in the U.S. and by Girl Guides in India.

League of Red Cross and Red Crescent Societies, National Head-
quarters, Washington, D.C. 20006. The League is a federation
of 137 Red Cross and Red Crescent societies. Its “Child Alive”
program is designed to stimulate and support action on the
diarrhea problem and related nutritional issues.

Pan American Health Organization (PAHO), 525 23rd St., NW.,
Washington, D.C. 20037. As the WHO regional office for the
Americas, PAHO has provided technical consultants, sup-
ported national and regional meetings, and provided research
grants, equipment and materials in the promotion of ORT.

Peace Corps, 806 Conneciicut Ave., N.W., Washington, D.C.
20526. In a joint Peace Corps/A.LD. initiative, Peace Corps
volunteers play a critical role in disseminating ORT techniques
and formulas.

Program for Appropriate Technology in Health (PATH), Canal
Place, 130 Nickerson Street, Seattle, Washington 98109.
PATH works to adapt, develop, introduce, and promote health
technologies that are appropriate to a specific country's capa-
bilities and needs.

Teaching Aids at Low Cost (TALC), Tropical Child Health Unit,
Institute of Child Health, 30 Guilford Street, London WCI1N
1EH, England.

Technologies for Primary Health Care (PRITECH]j, Information
Center, 1655 N. Ft. Meyer Dr., Arlington, Virginia 22209. This
A.L.D.-funded project maintains an ORT database and has
published an annotated ORT bibliography and manual of
guidelines for ORT implementation. It is a consortium of expe-
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rienced, internationally known organizations and individuals
working together to assist developing nations to reduce infant
and child mortality through ORT and other proven disease
control technologies.

United Nations International Children's Emergency Fund
(UNICEF), 866 U.N. Plaza, New York, New York 10017.
UNICEF, which publishes the annual State of the World's
Children report, has been a major supplier of ORS packets.

United Nations Development Programme (UNDP), 1 U.N. Plaza,
New York, New York 10017. The UNDP administers and
coordinates the great majority of technical assistance provided
through the United Nations system.

Water and Sanitation for Health Project (WASH), 1611 N. ifent
Street, Roomn 1002, Arlington, Virginia 22209. This A.L.D.-
sponsored project provides A.I.D. Bureau and Missions with
technical services to support its rural and urban drinking and
sanitation programs.

World Health Organization (WHO), Diarrhoeal Diseases Control
Programme (CCD), 1211 Geneva 27, Swilzerland. WHO is a
multinational agency helping countries obtain the information
they need in order to determine which interventions and
strategies are most appropriate. Its CDD has played a pivotal
role in stimulating the use of ORT.

World Neighbors (WN), 5116 N. Portland, Oklahoma City, Okla-
homa 73112. Publishes World Neighbours in Action, a quar-
terly “how-to-do-it” newsletter on primary health care,
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Estirnated A.LLD. Funding for ORT
Interventions: Fiscal Years 1987 and
1988

Bureau for Africa

Kenya— Family Planning Support and Services, Project 6150232.
Health appropriation: Fiscal Year 1987 $28,000.

Malawi— Multiple Assistance Schemes in Health, Project 6120226.
Health appropriation: FY 88 $350,000.

Mali— Integrated Family Health Services, Project 6880227. Health
appropriation: FY 88 $100,000. Sahel Development Fund
appropriation: FY 87 $170,000.

Niger— Health Sector Support, Project 6830254. Child Survival
Action Program appropriation: FY 87 $690,000. Sahel Devel-
opment Fund appropri~tion: FY 87 $1,750,000. Health appro-
priation: FY 88 $236,000.

Senegal— Rural Health Services II, Project 6850242. Sahel Devel-
opment Fund appropriation: FY 87 $458,000.

Sudan— Child Survival, Project 6500084. Child Survival Action
Program appropriation: FY 87 $600,000, FY 88 $1,200,000.

Swaziland- Primary Health Care, Project 6450220. Health appro-
priation: FY 87 $168,000, FY 88 $168,000.

Uganda— Child Survival, Project 6170110. Chi.d Survival Action
Program appropriation: FY 87 $130,000, FY 88 $650,000.
Zaire— Basic Rural Health II, Project 6600107. Health appropria-

tion: FY 87 $152,000, FY 88 $114,000.
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Regional— Africa Child Survival Initiative CCCD, Project 6980421,
Child Survival Action Program appropriation: FY 87
$2,699,000, FY €8 $802,000. Health appropriation: FY 87
$2,370,000, FY 88 $2,699,000.

Bureau for Asiu and the Near East

Bangladesh—Family Planning and Health Services, Project
3880071. Child Survival Action Plan appropriation: FY 87
$200,000, FY 88 $200,000. Health appropriation; FY 88
$150,000.

Bangladesh— Urban Volunteer Program, Project 3880073. Child
Survival Action Plan appropriation: FY 87 $100,000.

Burma- Quality Care for Child Survival, Project 4820013. Health
appropriation: ¥Y 87 $102,000, FY 88 $194,000.

Egypt-- Control of Diarrheal Diseases, Project 2630137. Economic
Support Fund appropriation: FY 87 $10,000,000.

India— PVOs for Health II, Project 3860511. Child Survival Action
Programappropriation: FY 87 $805,000. Healthappropriation:
FY 88 $230,000.

India~ Child Survival Health Support, Project 3860504. Health
appropriation: FY 88 $1,270,000.

Indonesia— PVO Co-Financing Il Operations Program Grant, Proj-
ect 4970336. Health appropriation: FY 87 $40,000, FY 88
$30.,000.

Indonesia— Health Sector Financing, Project 4970354. Health
appropriation: FY 88 $1,050,000.

Jordan—Primary Health Care Nursing Development, Project
2780270. Economic Security Fund appropriation, FY 87
$450,000.

Nepal- Integrated Rural Health /Family Planning Services, Project
3670135. Health appropriation: FY 87 $51,000.

Nepal- Child Survival and Family Planning Services, Project
3670157. Health appropriation: FY 88 $250,000.

Pakistan— Healthy Children, Project 3910496. Child Survival
appropriation: FY 88 $3,000,000.

Phillppines— PVO Co-Financing II Operational Program Grant,
Project 4920367. Health appropriation: FY 87 $141,000, FY 88
$109,000.

Philippines— Primary Health Care Financing, Project 4920371.
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Health appropriation: FY 88 $398,000.
Philippines— Integrated Maternal and Child Health for Child Sur-
vival, Project 4920406. Health appropriation: FY 88 $200,000.
Yemen— Accelerated Cooperation for Child Survival, Project
2790082. Health appropriation: FY 87 $13,000, FY 88
$131,000.

Bureau for L.atin America and the Caribbean

Belize— Child Survival Support, Project 5050037. Child Survival
Action Program appropriation: FY 88 $159,000.

Bolivia— Self-Financing Primary Health Care, Project 5110569.
Child Survival Action Program appropriation: FY 87 $26,000.
Health appropriation: FY 87 $8,000, FY 88 $11,000.

Bolivia— ORT Growth Monitoring, Project 51 10590. Child Survival
Action Program appropriation: FY 87 $64,000, FY 88 $85,000.

Bolivia— CARE Water and Health, Project 5110599. Child Survival
Acdon Program appropriation: FY 87 $107,000. Health appro-
priation: FY 87 $12,000.

Bolivia— ORS Packets, Project 5110600. Child Survival Action
Program appropriation: FY 87 $450,000, FY 88 $500,000.
Bolivia— PVO Health, Project 5110601. Child Survival Acticn

Program appropriation: FY 88 $214,000.

Dominican Republic— Child Survival, Project 5170239. Health
appropriation: FY 87 $550,000.

Ecuador—Integrated Rural Health Delivery System, Project
5180015. Child Survival Action Proegram appropriation: FY 87
$288,000. Hezlth appropriation: FY 87 $70,000.

Ecuador-- Child Survival, Project 5180071. Child Survival Action
Programappropriation: FY 88 $350,000. Health appropriation:
FY 88 $16,000.

El Salvador— Save the Children, Project 5190300. Child Survival
Action Program appropriation: FY 87 $61,000, FY 88 $15,000.
Health appropriation: FY 87 $27,000, FY 88 $16,000.

El Salvador— Health Systems Support, Project 5190308. Child
Survival Action Program appropriation: FY 87 $600,000, FY 88
$280,000. Health appropriation: FY 87 $179,000, FY 88
$182,000. Economic Support Fund appropration: FY 87
$29,000.
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El Salvador— Health and Jobs for Displaced Families Operating
Program Grant, Project. 5190281. Health appropriation: FY 88
$250,000.

Guatemala— Immunization/ORS for Child Survival, Project
5200339. Child Survival Action Program appropriation: FY 87
$1,191,000. Health appropriation: FY 87 $74,000.

Guatemala—Improved Family Health, Project 5200357. Child
Survival Action Program appropriation: FY 88 $870,000.

Haiti—Voluntary Agencies for Child Survival, Project 5210206.
Child Survival Action Program appropriation: FY 87 $600,000,
FY 88 $600,000.

Haiti—Rural Hezlth Delivery System, Project 5210091. Health
appropriation: FY 87 $75,000.

Haiti—Targeted Community Health Outreach, Project 5210172,
Health appropriation: Fy 88 $500,000.

Honduras— Health Sector I, Project 5220153. Economic Support
Fund appropriation: FY 87 $204,000. Health appropriation:
FY 87 $49,000. Population appropriation: FY 87 $58,000.

Honduras—Health Sector II, Project 5220216. Child Survival
Action Program appropriation: FY 88 $960,000.

Peru— Child Survival Action, Project 5270285. Child Survival
Action Program appropriation: FY 87 $245,000, Fy 88
$271,000.

Peru— Expanded Feeding Program, Project 5270247. Food and
Nutrition appropriation: FY 87 $18,000.

Peru— Caritas Feeding Program, Project 5270248. Food and
Nutrition appropriation: FY 87 $20,000.

Peru- Basic Infrastructure for Pueblos Jovenes, Project 5270261.
Food and Nutrition appropriation: FY 87 $11,000.

Peru—Prograin Development and Support, Project 5270000.
Health appropriation: FY 87 $30,000, FY 88 $21,000.

Peru—Reduction in Child Mortality, Project 5270311. Health
appropriation: FY 87 $87,000.

Peru—Integrated Health/Family Planning, Project 5270230.
Population appropriation: FY 88 $48,000.

Regional Office for Central America Programs— ORT, Growth
Monitoring and Nutritiun Education, Project 5960115. Health
appropriation: FY 87 $320,000, FY 88 $80,000.

Regional— Intercountry Technology Transfer, Project 5980616.
Child Survival Action Program appropriation: FY 88 $836,000.

Health appropriation: FY 87 $1,170,000, FY 88 $393,000.
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Worldwide

Bureau for Food and Voluntary Assistance~ Technical Support/
Child Survival, Project 9380500. Child Survival Action Program
appropriation: FY 87 $2,900,000, FY 88 $3,480,000.

Bureau for Food and Voluntary Assistance— Project HOPE, Project
9380285. Health appropriation: FY 87 $265,000, FY 88
$250,000.

Bureau for Science and Technology, Office of Health— HEALTH-
COM, Project 9311018. Child Survival Action Program appro-
priation: FY 87 $1,200,000, FY 88 $1,138,000.

Office of Health—Technology for Primary Health Care, Project
9365927. Child Survival Acticn Program appropriation: FY 87
$1,800,000, FY 88 $1,013,000. Health appropriation: FY 87
$45,000.

Office of Health— ORT-HELP, Project 9365939. Child Survival
Action Program appropriation: FY 88 $750,000. Health appro-
priation: FY 87 $968.000.

Office of Health— CSAP Support, Project 9365951. Child Survival
Action Program appropriation: FY 87 $240,000, FY 88
$188,000. Health appropriation: FY 87 $193,000, FY 88
$105,000.

Oifice of Health— Project SUPPORT, Project 9365953. Child Sur-
vival Action Program appropriation: FY 87 $500,000, FY 88
$750.000. Health appropriation: FY 88 $82,000.

Office of Health— HEALTHTECH, Project 9365968. Child Survival
Action Program appropriation: FY 88 $200,000.

Office of ilealth—Technology for Primary Health Care I, Project
9365969. Child Survival Action Program appropriation: FY 87
$1,305,000, FY 88 $1,350.000.

Office of Health— PHS Details. Project 9365970. Child Survival
Action Program appropriation: FY 88 $200,000.

Office of Health— Family Health and Demographic Surveys, Project
9363023. Health appropration: FY 87 $20,000, FY 88
$20,000.

Office of Health— Operations Research in Primaiy Health Care
(PRICOR), Project 9365920. llealth appropriation: FY 87
$500.000, FY 88 $375.,000.

Office of Health— Diarrheal Dise.-e Research, Project 9365928.
Health appropriation: FY 87 $850,000, FY 88 $875.000.
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$500,000, FY 88 $375,000.

Office of Health—Diarrheal Disease Research, Project 9365928.
Health appropriation: FY 87 $850,000, FY 88 $875,000.

Office of Health—MEDEX Support, Project 9365932. Hcalth
appropriation: FY 87 $50,000, FY 88 $25,000.

Office of Health—DIATECH: Diagnostic Technology, Project
9365935. Health appropration: FY 87 $200,000, FY 88
$210,000.

Office of Health—Water and Sanitation for Health (WASH II),
Project 9365942. Health appropriation: FY 87 $216,000, FY 88
$1,275,000.

Office of Health—Applied Diarrheal Disease Research, Project
9365952. Health appropriation: FY 87 $1,020,000, FY 88
$1,275,000.

Bureau of Science and Technology, Office of Research and Univer-
sity Relations—Research Grants to Historically Black Colleges
and Universities, Project 9365053. Health appropriation: FY 87
$86,000, FY 88 $89,000.

OfTice of Research and University Relations—Joint Health Memo-
randums of Understanding, Project 9365057. Health appro-
priation: FY 87 $127,000, FY 88 $127.000.
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Appendix C

A.I.D.’s Involvement in the
History of the Development and
Promotion of ORT

Early Clinical Studies

1960s

1968

1969

1970

U.S. Navy (NAMRU-2) builds on early work and
initiates clinical balance studies on adults docu-
menting the importance of glucose in oral rehydra-
tion therapy for cholera in San Lorenzo Hospital,
Manila. AID and NIH fund the Pakistan SEATO
Cholera Research Laboratory (CRL) in Dacca, East
Pakistan (now Dhaka, Bangladesh). NIH funds the
International Center for M~dical Research and Train-
ing at the Infectious Disease Hospital, Calcutta
(ICMRT) through a grant to researchers at the Johns
Hopkins University. Researchers in these institutes
conduct research that confirms NAMRU's work and
take the lead in research on oral fluid therapy.

CRL researchers publish reports of use of oral rehy-
dration solutions as maintenance therapy for eight
adult cholera patients.

ICMRT researchers report even more favorable re-
sults in 70 patients. Only onc patient required
intravenous solutions to recover.,

CRL researchers report successful use of ORT in
dehydrated children. CRL, ICMRT researchers report
successful use of ORT for dehydration produced by
diarrheas of diverse etiologies.
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1971

1972

WHO sponsors conference that recognizes current
glucose, sodium, potassium, bicarbonate formula-
tion developed by CRL and ICMRT.

Ex-CRL researcher reports use of ORT in Apache
children in the United States. This is the first use of
ORT for rehydration of children outside the Indian
subcontinent.

Field Studies

1970

1971

1975

1975-76

A.LD. continues as lead donor to CRL as research
moves to field studies. CRL researchers report that
ORT can be used successfully under field conditions
in rural treatment centers during epidemic out-
»aks of cholera.

Indian investigations from the Johns Hopkins/
ICMRT (Calcutta) group demonstrate the effective-
ness of ORT in reducing IV fluid requirements and
deaths In refugee camps during the war in which
Bangladesh gained independence.

CRLresearchers report use of ORT in a crowded camp
for Bangladeshi refugees during epidemic; 3,703
patients were treated with 3.6 percent mortality
compared to 25 percent in camps not yet using ORT.
Researchers in the Philippines document the nutri-
tional benefit of ORT in a large field trial. A.LD. funds
research at ICDDR,B to improve formulation to
enhance nutritional benefits of ORT.

Development and Institutionalization

1978

U.S. supporis World Health Assembly resolutioncall-
ing for creation of systematic attack on dlarrheal
diseases. This leads, in the 1980s, to development of
a program for Control of Diarrheal Disecases (WHO/
CDD) to assist National Diarrheal Disease Conirol
Programs in collaboration with UNICEF, A.LD.,
UNDP, and other donors and countrices.
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1979 CRL is reorganized as the Intemational Cenler for
Diarrheal Disease Research, Bangladesh (ICDDR,R).
A.LD., still the largest single donor, pledges (o sup-
port work of the Center at the same level it had
supported CRL.

1983 Technology for Primary Health Care (PRITECH) Proj-
ect launched.

1983 ICORT I conference sponsored by A.LD.

1985 ICORT II conference sponsored by A.LD.

1980-87  A.LD. funds ORT delivery programs in nearly a score
of countries in Africa and Latin America.



Appendix D

Introduction, A.L.D. Policy on Health
Assistance

The goal of A.ID.’s health assistance program is to improve the
health status in A.I1.D.-assisted countries as reflected in increased
life expectancy. Most health problems in developing countries
stemn from poor environmental conditions; lack of health care and
knowledge: malnutrition; infectious diseases (including diarrheal
diseases, respiratory illnesses, measles, tetanus and tuberculo-
sis); and parasitic diseases. Hundreds of millions of adults suffer
from chronic illness, but children are the most vulnerable group.
Half of all deaths in developing countries occur in the age group of
five and under. The most direct way to increase life expectancy and
general health status in developing countries is by addressing the
health problems of children and their mothers. Thus, within
A.LD.'s health assistance program priority will be given to support
for child survival and improved maternal and child health.

Child health will be approached primarily through selected
child survival interventions—immunizations, diarrheal disease
control (specificaliv ORT), improved nutrition, and adequate birth
spacing. These interventions will also provide the basis for
building up more comprehensive primary health care systems over
time. Priority will be placed on immunizations and diarrheal
disease control/ORT, but the choice of which interventions to
support will be made on the basis of country-specific conditions.

A.LD. recognizes that other heaith interventions in addition to
the four listed above can make important contributions to child
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survival and that other health problems in developing countries
nol specilic to children or their mothers also need to be addressed.
Therefore, other health activities, including primary health care,
water and sanitation projects, and vectior-berne disease treatment
and contro!, will also be supported where there is a need to meet
pressing country-specific health problems. Health financing
concerns should be addressed in all health projects. However, in
some countries improving the financing of health care may be the
main A.1.D. activity. Where health programs beyond the four direct
child survival interventions are proposed for A.I.D. support, an
additional burden of proof will be required to demonstrate their
appropriateness.

Because substantial resources will be required to reach devel-
oping country goals ir health, A.1.D.'s policy emphasizes invest-
ment in interventions known to be cost-eflective. Such interven-
tions are essentially preventive in nature, reducing potential
future expenditures by averting diseases and conditions which are
very costly to treat. Because of the high cost of curative care, A.L.D.
will not generally support curative activities except to deal with
common conditions for which prevention is either difficult or even
more costly thantreatment. Given current technologies, examples
are diarrheal disease, acute respiratory infection (ARI), malaria,
and certain water-borne discases. Major investmen's in the con-
struction of physical infrastructure, the operation of which will
increase host country recurrent cost burdens, will not be sup-
poried.
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Glossary

Acute Diarrhea: In any 24-hour period, more than two abnormally
loose or watery stools, frequently accompanied by fever, ab-
dominal pains, and/or vomiting.

Cholera: A bacterial disease spread by contaminated food and
water that is marked by severe diarrhea, vomiting, dehydration,
cramps, prostration, and suppression of urine. The disease,
which is due to the Vibrio cholera (notably the El Tor strain), can
spread fast and has a high mortality if treatment is not readily
avallable.

Chronic Diarrhea: Persistent diarrhea, lasting for more than three
weeks, caused when infection, malabsorption, and malnutri-
tion have disturbad conditions in the intestinal tract. As with
acute diarrhea, URT should be the initial treatment.

Dehydration: Loss of extracellular fluids and chemicals caused by
diarrhea, which upsets the body’s fluid balance and leads to
physiological disturbance.

Diarrhea (or Diarrhoea, the British spelling): Asymptom ofa disease
(not a disease by itself) characterized by frequent passage of
abnormally lcose or watery stools.

Enteric Diseases: Diseases— of which diarrhea is a major symp-
tom— caused by bacteria, parasites, or viruses that affect the
gastrointestinal tract.

Intravenous (1V) Therapy: A procedure that allows a fluid solution
to drip slowly through a needle into the patient’s veins.

Oral Rehydration Salts (ORS): Either of the standard WHQ/
UNICEF recommended formulas, generally provided in pre-
packaged dry form.

Oral Rehydration Therapy (ORT): A simple, effective, and inexpen-
sive technique for preventing and treating diarrheal dehydra-
tion. It includes continuation of feeding during diarrhea.






